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11 f 1 © ©• i.e f I •© 0 
ads it a #ii ® continuation «f %li# wmk, ini-
tSatM 1» tM# la.to©mt9rf y#«r# a#® 111 Cs|- #» 
orlcatatiea mift phystelnfleal stuaxm ef 
«e»@ #f Its 4#ri*«tiveii» 'Si© srigiasl. ia a.ifeefito» 
fur&n was tli® p©msiMli% &f tMs as® at mm taexp:«asiw 
aouroe .#f #©s® important furan coiapoaftti^ It wm impe^-
til®#©. ecttia. h0 f^mmA hy oxitstiT® Aegraite-
tioB tifesasofaFsa Cl). When dihenzoturm its®lf wm 
-fstiai. ..t» fe® »ti*taat to attack, the #f 
positive substltm#ttt.s aii®!! ^.g mim& groups wag flamed la. 
t© sake tM mQlm» mm t® 
A mv^m «.f tli« litsmttt.?# tMt ^tHosgb. 
li^sazofK^ma- feat b««ii «afe4e#t«€ t# tttfestitutioa 
^•©aetloiis,, til# pmtttme #f «%fititueiitg la4 laot,. fe«®a 
i,#t«»iii#t ia aasf mf tlie .«oap#m»4® .r^«srt«€.» Mmm ti-«. 
fetn2©fmi^aa CD play® -mmk a p»aia#at part ia -tb© 
I til .it 4i«imM@ ttet ®»g'M ®f 
tieasm# .#fi-#tttstia« b# At tfc# 8-«a« tis® it 
wan- f-eit tliftt it wm%€ ©f .real t& tmt tlw 
(!) Oatfleld, Thesis, Iowa State College, 1933. 
id) Bywatef, Ssithj Btowu sod Q-ilasii, #yoo.. loa^s a®i«« 
166 {1934) - ' ' 
&nd oilman 9 ibic 
(1935i7. 
®c»^oiia€s i»©M#atal t& this *#Ffc f» 
Itt® ««#»..,. t% w&M fai'te p@:g;sAtel@ timt m f»t* 
»®at sf tfe© a«'ipMa# ai#l©euls, sueh as « iibtiig©-
fmraa. fttfitrntive,; ai^t to# found tlmt liaT© m ttal.-
'••fesic ©oiipsreble to flat of ©oi^Mst Mt 
til© ls%f«r*8 3mbit feBsing properties, fli© suoeessfal 
.. .. 
l.©@^ #ii«sthetios may fee oltecl as support tew tMs type 
0f r#ft®oning. With purpose in mind others |««« 41®-
®i«at0ii of Flaraaeologioal Results) :1ted alfaaly b«#is 
#« pliiiaanthrene (III), tfhioh ia als-o m pmT% of tl.® ®op» 
pMiat 
CH 
"? /•Q ' 
I. 
/6CH 
H OH 
Mtto-Mimglf, w«« fe#^a ©« p»*lmg «a#tiiiTOe^l;r 
til® straetures of toat i>f the eompouiids in whtmh t!ie posi* 
tieas @;f -'til# :gttfegti:fei«ttts" laad fe»w »#«%»#€ or 
by ttalogy |S) |4| {B). At- the ssft# tin# ©tlief f^#a#tio»g 
CS| Q-iliaaa, Steith «»€ 0atfi©14* J. Aai. gliea.. 56» 141§ 
{1934), 
C4) Q-ilaan, Syown, Ifwater and firkpatri^jte, i.Md« > J§, S4?3 
C1P34). 
CS) fkllmBMt lfwst#ip ma4 WrnAm:, IMS,, ^8 ClMil, 
^ '0 *•» 
@f ttbenzofama wmm toeing infestigatet tk® gi^ifi#«iit 
dis»^#Fr vm sai# that »«tml«.tio».*, - hf a«aag mt 
aoetat#, ©igwoolltMaa o^ponnas oy ©i^sa#g©fliaa ©offipociads, 
infolvta th# 4»p©®it-i©ii,, a position wMoli %aA. .ti#t 
rhmm attmekM is may th# ip®fictlonG stmM©d Cel. M» 
wtalstion, involvinp* -^lie 4- and 6»posltioii%. wm 
fef mBmms #f #i^aao#©€itta eompounde, but sdnli. aot fet 
mhlm^S. W nmm #f organolithium compounda l.fl CS|-» fe^ 
f^-eat stti€i«g CSI indicate that benzylsodim*,, pF^ai*#€ ia 
•mm Mfm ,aotim, chlorobeai-#ii©,, snt t©lii®iit,^. ».y fe* 
,tli€ most efficacious metalating aggat airaiiable at 
feofli fi«<» the poiats 0f *i®» ©f #«st' saa Flel€« prottt&M*. 
fk» %*- m& mhmmfmmm t© to# 
til# k®|f 1# tfc® preTiampij' aas-wMtltatet l.** ®*p©*itiQM# 
ClO) {11-1 fl'S'l ®:f 
l^enEofuraji ifere fomaA to involve tlx© 1-position and like 
reactieas witfc (10) (ll) and 4-metho,icFdiben!K-o-
i&mm (13) Cl4) intr©€tttt«^ t%e mhstitmemt ist© tli@ 
^  ( 6 )  m i a a n  a n d  Y o u n g ,  IMcl., 56, 1415 {1934). 
i.v, . i 7 ) Q-ilM&n. m& Xotaug, s W, 1131 IliSSK 
C #llfflsii and l&unfif Xr'"S»,~^©a.» J., 315 C1936). 
C 9) llnptibliglied Fse«vits and 
f, H, Gookf till® laberatoi^, 
ClO) P. a* V&n Mmf W^tQml dissertation, Iowa Stst® 
College, 1936. y?<sr * 
Cll) 0il»sii and ?a» Iss, <l« Jm^ -0ddd--Cl9S9K 
CiS/ IKiis fli@#is. 
(IS) Wmrk&Tt Bootoral Bisseftation, Imr& Stat® Oollege, 1937* 
(14) Q'ilsaa^ -iSmobj and Swislswgky, 3, Am* Qiw* 800«, 61, 
9S4 11039). 
- 10 
ffee exMatioii of 
mm tm tlt« pmmmnm of te'^aagaesiua bw»4d®, ga^# t-mf 
poor yields of 4,6-dlhydroxydibenEofiimB (?|» A a»tto8t 
for tlie pr^aratiott of tiiis isportaftt #«p-©ii»i, was workM 
0at ly (1$) |MJ.» who «l>taineA 
aib#aE0fmraii te spprmlmteif iO p-«r ii«Rt fitli,: along 
with t&e tss»8i»is fi» 
tfe© #f 4»a«thoxydlbensofumii. witti 
,©*llsti#a ®f tis «©t«lEtio» proiliiots, 4,6-^a«tfaoxf* 
pri^r#€ f»tt tM« ms fmm^ t& Mmmt .mh*' 
stlttt-est# 10 tlie i- and l,p*po®ition3 ia te#a ytelAs &ii€ 
without tii« fo»«t:i©a of is«er-e, How®Viii».|,, tfe® pr«pa.3»» 
tlm mS 4,»6*tS.®#tfcQxy«ilkefis&faf«ii la tootfe- oostXi^ «»d 
m# pa^t 6f v©i% w^r#! 
ftmt, t# stttiy t&s aitratloa ## 4-^a.cetamlBOtitoito.ioflifan 
tfe® .gtiniotureE of tli# .pf©«iets fomet, ant 
semmAf fvol-re oon-re»i#a1l aethoAs fesp pFffpsrli^ 1,.S* 
deriTatS-WS of aibeasofttfmH' wttta. the that tlsatt 
M mmA ia tli® .E^- aai S^pftsittaag t© 
fow s p^taantlirFlefi© oxid# type (If). #f this 
kiM. t# .ft*# fieri vat i,v«#fjros feii>Meiiiyi • 
(15) Cheney, Doctoral Disaertation, Iowa State College, 193S* 
il6) Q-iliia.n^ C&anejf and Willis, S* @ie»» .3o.Q*» 61» 951 
C1&39K 
» 11 * 
a®Flvatl"res feat# hmn by Oljeu©!' CIS). Sieamii-
tit^leat »M# has never been pr8p.ai»«t Clf | tet i. 
fifflple bydi-oxf deriiratlv# of it.,. iaorph®»oi. CtJ * ^©aft 
.aad«: ta Mmtlsfrntorf yleltla hj degradation ©f s#fpiiia# (18) 
Th% ©f tiie 1-, 4-, 6»# aii€.:imp©sitioti3 in 
i.l%#ii«ofuma, ta relatiQa to th# latteap*.# i,ii«si.a»#« in tits 
molmulet Is remfiily aipm.^®si tmm «a laipgetloii 
#f 'Ml# ftttw-la# it} Itll*' 
(If) Mdy, ^settig Hlmielfibaeti, "Studies oa 
Drug Addiction,® Public Health Reports Supplement 
So. 13S, 0<>v®rnmefit Priatinij Offiss, Washlngtaa, 5, §. 
1038, P-. 41, 
CIS I Moaettie and Mgitzaer. <l" A®. QSi#®. Soo.« 56, 3t38 
11934). ^ 
9 /o 9 /o 
IV V 
•*" xs *• 
• 1 I tf © IS 
In fdHi* &m tatelat#! #f tia# 
reported a.lbert?,ofui*aa ierivatives with substltuents in 
one or laore of the orltical (1-, 4~, 6~, or 9-} positions, 
fl%« mrms^mmrn ^ %mt flwt, ia aesttoiis a©©oi>€isg to tlis 
«aitb@i* ©f mhMtltumt&f aoaosubstitut@d tifeeftSQftirsiaa 
lfs€itig| «#e#a€, slplm^etieally *ittotii 9mM-m am& 
third, following the alphabetical wiM&iA mm&h 
seetion, aocoi'ding to the position mt tlie first 
S»fttiea»€» 3-,4* 
iil«©«%«8la#41*&«it#fiii»aii, Mt 4-«aib#agofurfl«8etie aeid pr®** 
m€m feetli aia## it !#•* »@»os«bBtitutea A#i*3Lvatiir# sat 
a»#are in ma tar1li»:r gectloa. Isters h&m fe#«ii fet 
laAlvidmi e<»p©iim4» aod not m fierivativ®# #f 
oarl»xylat.t|.» W&n %* ia p3.sm &t m, mmm^m sS.^l-« 
ft®.# ttest pmMm #f Wmt -sabatitueBt is IMgf 
#.c»p#aiiAs fcsyt toe en includea t-fliiali mm in 
or Chealsohes Ztiatyalt^latt ms Alfe#aBO-
tmx>mn, oxld#, or biplisnyl«# mMm 
la sMitioa aa stttmpt bas been. *»€« to ia-elai© hrnmmtmm^' 
quim%%Mm (pyrldodibenstofiiraasj sn€ bensofttr©ptoiimmiii#s» 
Si# a#yimtlT6# :©f S0«« .fas## vlmg. sm^mM Mmrp^mtMg 
* IS 
a &Xh®motuTmm mmlmMf .titili th% aerpMn# slkaleids, 
mMm, ant fe^aiws imm 
l©w«¥«F, morphenol m& a..few #f Its sispl® €m%vat%wm 
hsv® i>©eii incluclea beeawa® ©f Qlmm itwotmiml 
trnttm^sMps t&- tb# mmpmxAm Hsoussed hmm* la s few 
©&ge# i« th.#r@ -i» «:rke€ ais&greeiwat km tli# mmlt^ 
iaf tii#. #»« vMsii tli# wit«F' 
l«f.® r«3,..labl© mm fey a qttsstion. aa^,. 
At foiif different auabering Mv® tee«R 
a«#f fm iMiestlag the fjositlons ia tMe tib«»2.oftirsii 
*&y#r mad, Irieger {19) ms«€ Hit «f#%w fflK 
lil m«0€ %ii« MfM'im rm^mmArn at tim# hy 
.twthorisiee «» a@iieiiel.%ture {VII). -ffe® syattiB wsftt l»f 
th# #«fm» 'm& «k««i.s%s asA t» -<ai«ieal 
4&gtmgtg f»r mlimm m.p t& fol,- 31 is M (Wtllh 
Bt# imiaberin'5^ sfstes tii this latoemt0W CW is 
tiiat @f til# tntevnsMMml Mlm. for fcmbtrlug #f Urgaale 
Xlag %«t#S'S fii:# ef tfe# o-Qapottad# Mrntm 
ia faM# 1 -iisf# 'bXI fe®©!! #l*iig#4, Atn a«#sas&^r te -eoii-^ 
f«» wtth tMg sy#tea |SlK. 
C19| aaa l®.., ,ss*' {1933). |i©| #» 4f, S4S (isSSK 
(gll fhit :S« the • asM at pFeient i« thi@ 
annual Inclioes of Ohemlcal Abstracts* 
• 3.4 « 
VI. 
- n r p '  
VII. 
VIII. 
fABLH I. 
Pifesu^iofurans with Sufeatltuents i». tfe« 
X«, 4-, 6-, and, 9-Poiltloas 
.K«s #f • ». F, 
l-»A«»t«8Aii©41b®ii20fttraa mB 
m*s 
OT*Si6 -f' 
(10) 
(11) 
(23) 
{S3) 
(34) 
113) KlrkpatricK, Doctoral l}4»«rtatlon, Iowa S%at« Ooll®g@, 
wm-. 
(PS) Kirkpatrick and Parker#. im* ^ea« Soo» * 57, 1133 
{1&3S). 
(ml S. mim. Boo. ^&pm, 59, i4S flSSS) 4^, 
S3, 603 iXSW^ 
1.5 
tmiM I foontlnued) 
iaffi:® '&t Compound M. 
4-'AoetQxy<llb©Baoftt»» 
i-Aailnodlbensof^aa 
4-p»*Aaim#e%l3yl41l»#asofttim» 
4-»p- Am ino etiiyliibgiisof ttpsa 
eKl©ri4# 
Bi« (4- dlb en 7. o f uryl > 
l-irQis©tife#n.aofniP«ii 
4*Spoffl:eAifc®:a,s©:fti*ms 
99-.100 
t4 
d4.MS,.S 
11S~119 f 
b.p./2 Jiii» 
165-166 
Sti 
!«. 
6f 
fa 
3f-38 
( 8 5 )  
(10) 
(11) 
(S3) 
(86) 
(10) 
(13) 
(11) 
(24) 
(S7) 
(23) 
(2?) 
(23) 
(15) 
(16) 
(S8) 
(39) 
(10) 
(11) 
<30) 
f23) 
1.33) 
(S5) Unx>ubllEli©d work by Mr. T. H. Gook, this laboratory, 
(36) Bywater, Doctoral Dissertation, Iowa State College, 
1034. 
(27) Kirlpmtrlek, Iowa Stat# Soil* J. S^i*, ?5 11936) 
M A., 31, ms^umrpT^— 
(38) p. rT Van Sss, ibid.. 12, 164 (Ifif) A.» Sg, 4®S1 
C1938J7. {S9) Jacoby. Hayee and ¥an Sss, Proc, lam Acad. Scl.. 43i 
304^5 Il936> A., 32, 4lW'®l#, — 
ISO) Unpublished work "Sy Hr. G. II, BTcmn, this laboratory. 
lfc> 
fABLl 1 leontlnued) 
1»# .t€»»psttBE4 M» F, 
.4-faftooae tliemyiib«»a ofttrau 
Diasosetl-tyl 4-dlbenzofwryl 
4-Mfe€a,sofaraiwrs6ttie :mM. 
t'^PlhmzofuTBMQ&'hQ^tXn aeM 
4-'fJ.¥eai©f«ra»earfe©xyXI© ASM 
6i 
m^&% 
9B»m 
i4-i5 
7S-75 
i86~ipe 
333 
2S3-a33 
3Oi-3l0 
4-DrDenaofurR,ncarboxylle: tcli «i4® 181-18S 
4*.2iibenxofuran«.arfe6WiS.e a©M 
chloride 
•4*©l.t»«tti«fui»aii©avfcoa^lic ae44 
ilS 
(39) 
{10) 
(11) 
(31) 
(33) 
(IS) 
iml 
(13) 
C33) 
(39) 
(10) 
(11) 
(34) 
(35) 
(36) 
(36) 
(23) 
(22) 
(23) 
(3S:) 
(31) Hayes., fhesls, Id*s S%»%« Oollsg#, 1914. 
(33) dllJaaB# fm Mm mnA SmyBm, J* Jg>. @iea« 81 _» 643 
(1939), 
(33) Bavles and J> C1iftra« Soo.j 1236 (1936). 
(34) -Bar., iliS IfiitIT 
(35) ailttmn, "Willis a»€ mimlmskw* C&ea*- ii« 
/37/.^JS€r (1939). 
(36) Un-!;iublished w&^k bf If. S.. B, Wttlii> tills Istoatdi^.. 
If -
I |cO'nt5.nued) 
of Ooiapounrl Referenee 
4-Mbgnzo furylao e t aaide 
4-Dab®iig:ofmrylaoetic mid 
4-'I3ib&n«ofurflaere«2*le a&etate 
©MerM# 
4« fa^ss 
4~Di ethylaiftinodibeBi©Ai»iiS hydro-
ohloz'ide 
4-3-M ethyl aralno e thoxydtl^en zofur&n 
4^fi^PiethylminoBtby%dlbmm&fymB 
hy^T^ablorlde 
1, 
sai~ai3 
313,5-314.5 
199-300 
iss-sss 
9fiwi00 
i78^in 
•68«iS 
2Sf-i3a 
126.S-139.5 
184-185 
llG-117 
54. 
<37) 
(13) 
(3?) 
(13) 
I 6J 
C $} 
C SI 
(38) 
(3S) 
(lal 
(13) 
m) 
( 3) 
CSi) {ml 
(39) 
(40) 
(371 Parker, I<iva .State Coll* #« i®l»» 3.0» 14# (liSf) 
70. A., 327~s5ff"Tl93W7'^~~ 
(SB) MT 1C VarrSsa, Boctoml BtsgertstiQn, X«wa Stat# 
College if 1936. 
(39): Bradley, Iowa State goll> Sci., M, »S (1937) 
A., 33, 
(4Q|. lraaI«y,"*^ctorRl Oitsertatioa, Stats Sollegt, 
193?. 
* 10 <*• 
fABLS i (continued) 
Sam© of OQ^mm^ m, f. B0f®r@oe® 
S, 4-Dliaetl:iozy-a-. (4-a,ibenE0fur:v'X-
acetaraino )-asetopli©nori0 
S, 4-Dia® tboxy-Q^ C 4->4ib«»iiofuro3fl* 
aBino )-ae©topheaone 
4-2J- (J>ls©tliyla@in© 
dibensofuran liyctrooliloi^d® 
4-^- (Diiaethylamino)-n-prop^37*" 
^hBn&nfu^m pierat# 
l-Hydroxydibenzofuraw 
4-lfdTOxydlbenzofureii 
4'-lM#€lbeiisofuran 
^ ai.6o3.y3t ).-4i»#asof«iimii 
i^K«tl:«fi,i¥«iig;ofuran 
4^M^thyldlb#iii;ofuran 
rn^rn 
xm^im 
M©*i: 
101-103 
%m f 
70-71 
71-72 
ltf-158 
[3?) 
il3) 
(37) 
(13) 
latsi 
58 
45 
ca) 
(39) 
(10) 
(11) 
(36) 
(32) 
( 7) 
as) 
(43) 
(23) 
(32) 
(  6 )  
(37) 
(13) 
I n 
(34) 
( 7 )  
(41) losettig and RoMnson, J# i®. ft©©-., S7, 902 
(42) French patent 768,053 /5. A«, 39, 475 (i935j7' 
*'• X9 • 
tiMM I (continued) 
laae F. 
4rMBtiw%§.i.hmmm€mm.m piorat# 
4»«:Stf«tlfegas©te*sa. 
1., 2., 3,4-TetrahydroaiT>«a.20#iismii*-4»-
carboxylie acid 
i, 3,3,4-?et rally dro-4«a«'^s^€:l-
hBiizotavan 
315,4-»f ©traliy dro-e-asliietifetsm-a-
furan Isydrochloride 
1 • 3,3,4»f etr®liy€rodlb«ii:E©fttf«.B-#-* 
earbozjllo acid 
1,2,3,4-f etraliydro»6*»met}ioxydi'» 
benzofuran 
fi'i»4~aib»«E®fasfle«.rblnol 
m 
131 
91-93 f 
15®«X3f t 
16S 
39-39.5 
s.8i 
Iff 
Si-S 
274-275 
24S-.S4S 
IMI 
(12) 
(43) 
C34) 
144) 
(40) 
(15) 
(44) 
(ml 
da) 
I 
(38) 
(32) 
(37) 
(13) 
(43) Xaaashiro, J. Shea. 8oo. Japan, 57, 714 I1&36) A* # 
30, 7575 Ci§S^.' ' 
(44) "33!lman. ^Ith and Cli«ii«y, J. /»ia. Ohem,. 57, 3'§#5 
cms). "** ~ 
C4S) Sbel, HelV, Ohla. Ig* 3 Cl»39K 
fUtil I Ccontinued!. 
Saa® ef Goapoua^ «.». f. UBfMvmm 
3«-Ao#t«liiQ-.#-methoxydibensofur£5.j| xm' (^5) 
4*lkQ«t8st,a0»-S*»MtF#41fe«n zof-aFitii. m%»mB' (24) 
fJ-Aoetjl-S-oarboaethoxydibenzofuraB (461 
2~Acetyl-6-dibensof-aranoarboxyli.c 
aeld •36S«26S (46) 
3-»Aettyi-4-hydro:^*iife®naofW»ii 180-181 .,S Cssi 
3«*Aeetyl-«'4»liy4r©^Cib#iii.©ftersii 284-2M t&m,: ) (-^5) 
1* Ae e ty 1~ 2~ne thoxy d ib en zofur^.n 120-121 , (13) 
3.-*teety3,-4-«#tli«y4il>#iise-fai«ii (37) (13) 
fo.*s-fa m) 
I'-'Aeetfl-i-i-aethoxydibenaofuma ©XIK® 176-177.S (37) (13) 
S-AeetTl-i^w^tboacfAlbenzoftiyaJi mmimm lig.i-ies ' - (36) 
8:g,M3 (39) 
(38) 
(10) 
(11) 
ofaraa (29) (28) 
(10) 
(11) 
l-Aiiii0«4-a.oe-t«inQ41lJ«asdf»rsa mn (13) 
3*ABlno-4-a©«%&atii-odlbeiisofttJ«it 336-337 {141 
(4S) Unpublisb»€ work fey J. 6. Imill©. 
t (continued^ 
et f©ap@aii€ If, f. 
i'»Aino-4~a.lbe.ngofw.ranaraonic add 
l«i»l.»6^4-efch0xyAlb#]n20fiiF«ii 
1- (a-AEiinoetliyl )~4~methox:fdibeaE0« 
furan hycirocliloride 
3- (a-^lnoethyl )~4-methoxycllb©nso-
furan lijdrochlorld© 
turm ^ «toltt©n©»s«Xf©im»id« 
2-Antlno-4'«2iet1iox.ydlben2iofui'att 
3-/i»ilno-»4~m0thoxydi'ben£Ofiirari 
% oSuTmt 
4*^ino-6«ae tlioxy difesmmof»ima 
hydro chl or i d.e 
I- B en a ©nea zo- 3-liy droxy 
M& 'Hm*. ) 
m 
gsf-iii 
Its-
172-173 
191.5-19^.5 
127-127.S 
75-76 
IQS 
S3S-336 
183-lS# 
165.5-16C 
( A 7 )  
CM) 
its) 
ISi'J 
(15) 
f M l  
(37) 
(13) 
(13) 
(14) 
CM) 
lis) 
(24) 
(39) 
(46) 
(38) 
(47) Hall and B&iiiiteii., 
{48} 14. y. ¥an Sss, X® 
(1937) /U. A., 
1779 (1934), 
M* 167-9 
** * 
tMMM I |contlii«et| 
Iftii® of €©»p#iia€- M * f -,. :a@'f,tre8©# 
l-BenK0n©aio-4-hydi;'oxydl'bensofurRn 174-175 
l-Beag^i-XjL^»3»4-t etraiiydropy rido-* 
3«^4it>eiizof tiraii 
Bl- (6-*liyaro3s:y-4-diben2;ofuryi) 
Bl- C4~rae'fch035:y-l-dibensofuroyl) 
3, 4*Bis- C aietiif l&oiaettlif 1a*1rp 
dlbenxofuran 
l-»>lf^a,9»4-ae-etaainoaibenaofura» 
i-.:iipoa<j»4»-«*is041%«a2of'u2'att 
aes-itt 
itt 
337-338 
b.p,/l ®a., 
ass 
aa« 
3.SS-3t 
t8S«18§, S 
3*Bf»o«o-6*carbomethoxya,.tbenEofuran 160~167 
S-'Syo®e-4^il>«a2©f«ran«ft2P%e3cyll# 
*eM SSi-tSS 
(29) 
(48) 
(38) 
(15) 
(16) 
(15) 
(15) 
(16) 
(49) 
(38) 
(10) 
(11) 
(38) 
(39) 
(10) 
(11) 
(IS) 
(29) 
(31) 
(33) 
(38) 
(4t:) 00msa p&tmmt 5m,387 Jf;, 4«62 {1933^* 
83 -
1 (matlmuBd) 
Imp of Qmpmmd. P.. 
2-Br©a#-6-dib8naofuraa«arboxylic 
l».p-8roia0ethyl-4««a#'llt©xydibens0'-
fupan 
l-Broffio-s-hydroxydlbeas ofuran 
l,*-Sro»o»4-hy droxydlb en z  o f u  r a n  
l»Si»©ii#»4-aethoxyclib®ftoofuran 
2»»lTOMO-4-astlifltil»«nzol\iraii 
i63«g6# 
f / .  i - f "  
,123-133*5 
1^.1.» 
3.51.5*15g 
im 
138-lSi 
m-m 
IQS-IOS.S 
iM 
l-0ayl)©a@tlioiywS«aiBtlio3£fdito«azofu2»aii 
l,-tSai%ometIiox-y*7- (or !• 
tibensofwran 216 
(31) 
(33) 
ClSl 
(38) 
(39) 
(10) 
(11) 
(38) 
(28) 
(10) 
(11) 
(38) 
^Cis) 
(28) 
(10) 
(11) 
(13) 
(S8) 
(10) 
(11) 
(38) 
(32) 
(16) 
(15) (le) 
C10| 
111) 
(S8) 
(29) 
(10) 
% 
TABXJ: I, 
ISB© E, ?. Sef#rgaee 
t/i-4^aeulioxydibensofiiysii 1G5-Ii6 CIS) ' 
—• C'SOj^-
30f-308 (Is) 
g.,6«-5ia$#l;aa:ln@€ib©iig0fm^imii 265-366 C^l) 
3,4*®im«ie%&atoiotSfe«ni.®'f«i'aB .2if Cl4) 
4j/6»Dia@«.taJil»odlb«ii2ofiit*«i 297-398 CIS) 
323.5-3g3.5 f (S4) 
3,4-Ma0«t®xftibeRsef«yaii 104-lOi CIS) 
4,,8»'t)46e®t©Eyditen.i©f«raii Iff CIS I 
. 138-140 ' (51) 
4,.6-.&lasSj&Mtl3@:iia©fttr«ii 152 ClS| 
151-15S Cm) 
mUmim |13) 
4,.6*Diaffiinoaite@ai;ofiiJr«n tUsyti*©-
clilorlde .,SS8 (IS) 
piei'st® (d##*) (IS) 
Uitoen 2;o/a,_^b0n2©fiiro/i, 3-^ 
pheaasln# gff-2f8 C14) 
^4j6»Mb®»s©fii.«».ai#arb©j^li© ®©:i€ 33S C ?) 
4.,S«'Pib®iiaofwa'&iidi.gttlfiiito a®M liS-lSS C 7), 
iO) British patent 470,021 /U. A., ^3, l#8f (1938)7, 
SI) Xaaashir-o, J. Shea* &io. JapaRi 59, 186 (1930T A., 
90S4 
* 35 -w-
f^I#l I (continued) 
Saa® §mpmttA 1, P., R^feip'sfitee 
4,e-DlbenKOfurandlsulfonlc acl€ g©0- C f) 
4,6-DiOArboaethQxi'dibeiitgofii.3?aa lfil-162 i n 
l»«P»Cietliylafsliioetiijl-4-.metlioxy-
drDenaofure.n hydro chloride Wf im&,) CS?) 
(13) 
2l'f»21i (Am*)- (10) 
(11) 
i3'41*»-.24S • CSg) 
2, i^BilvdresydlbenEof uran 104-195 C5S) 
Si^il'hydi'oxyAltjanzof uran l.S4*184'»S (15) 
4, B<»Dlby-^mxyMbm&0fupm 
190 
Cl§> 
C ?} 
4,6-Dllododibenaofuran 1®- • 1 ?l 
1,2»0iaetiioxy€lfe©«2ofwrma w (10) (11) 
1,4«*Di®etlioxy arsa fS.S 
3, i-LimetJims'MhmM&tmwm iQ-63. (151 
4, G-Dlinethoxydibfiitefmraa 128-ltS (IS) 
4,6-.Dlffiethoxycllb.«as##afan. r Icr at# 161-lit (151 
(IS) 
1, i-Jlia#fctiyld.ibensofura» m 
a-ti 
(53) 
(54) 
C§3) Fmmh pat eat 816,719 A-, 314S C1938J7. 
(53) aifll and Siiad©, Soo. Japan ^  S4, 829 {1034} 
/g. 4., 39,. ?91 (im^TT^^ 
(M) "IsBQarelll! and Longo, gazz, ohlm. 11al»> $8, 1§1 C19SS) 
iS- A., Ji, 623S CX93837T~^ 
* 36 » 
TABLE I {oontlnue€> 
Vme of Compound », -f. rnmimemm 
4,6-M»®tiijldlbeiigofur3ii 
4,6~Dinitrodl'b<3nsofuran 
l-Etlioxalyl-4-'iae'tIioxydl^en.^ftiraii 
3»i^aroxj-6-o!iXorodlbeii2of«raa 
furan 
l-Hydroxy-S-raetihoxydlbenziofm-^aJi 
l-i|y3jpoxy--4-s» l&exy ditoenaotttpaa 
4»lf4TOXf-^i»aetiioxfi,,i.ls#iiiefaraii 
87 
89 
108.5-109.5 
154*155 
113 
167-169 
96-96.5 
111-111,. 6 
WB 
199^110 
111-113 
10g-ilO 
l-K©to-l ,2,3,4~teti^*ydro'benzo/"b_7 
naphtho/I,S-dJfuran llS-113 
l»Keto-l,2,3,4-t etrahydrotoenzo/"hj/ 
napiitli02?^,g-^fiiran oxla© 300-203 
(  7 )  
(53) 
(15) 
(50) 
<52) 
(37) 
(13) 
im} 
Cill 
m)-
ill) 
(16 
(15) 
(16) 
( 7) 
(•SS) 
<561 
Safco, Bull. Soo. Jftpan, 9, 5S (1934) M* , 2&, 
3730 ~ (5a) aoMnson and MosQttlgjr M,. * 61* 1148 
(1939). 
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fmm 1 
Mmm ©f M, P.. -Refertae# 
(Msthylaaslno) ethy37~4~ffietlioxjr» 
dibenxofurari p~toTueneBulfon®;-
Bide lS6«lif C2$} 
acid XSS^lSf CIO) 
(57) 
(58) 
(11) 
a@ia 
CIS) 
<1S) 
aeia. 18f CIS) 
4-16 thoxy-l« dlbenz o f ury l«^«:Eoa,©#t ie 
aoifi semiearbazon© gll«S-31S |15) 
6-«©ilijl'^-0arb©*®tli«yii.b#fiE®f«raii: BO^Bt i f) 
«@l.t g38-t« C f| 
5-l#th.ylp?fMc5/5,3-^clltoen^oluPs# ISi»186 |2B) 
a 1 # ti^aliy aropfria,© 
^,3*.^€il3#tt20fii;ran f-g<^7S (41) 
l-lettol-l ,2^3,4:-'t«t^cni aydi»®pyr ido 
j^ #3--^dibeasofttrai:i «y€TO-
ohlorldt igf-12i (S3) ('^S) 
208*. tot Ct©0 .) (il) 
CSf| Befeb, t©@t#ral Ms««rtatlon, low Stat® 0€>3.1#gt, 3.038. 
CS8| Q-iliaaii sM ghem. jog.,« 61.> lOt (193®)-
» 28 
fAlM 1 I continued I 
iaae #f Uorapound 
1-Pr o]-; en^l- 3-hjdroxyal'&«-ii2#fwait: 
Pyrido/2,3~^dll)eriaofts»sa 
%rido/3 f 2"^ dibease^raa 
Pyrl4o/I,3'H^4ib«a2efttrMi Itjfcire* 
GMoricie 
3.-iit»-4«-ae©ta«l»«€ibeiisofii:F^ 
S'-ii ty©^4-MiaMlb ®iiE«fara» 
f4-SS 
lis 
105.5-106 
106-107 
185-186 
160.5-1613 
293-294 
266-285 
ms 
237-338 
3lt-2iO 
18i-lSS 
3-fiiti?o-i«©ar%oatthox|'€i¥@iizof ttraa aOE* S 
3-i:ityo*'6-0arfei0m«tho«ydito#naofa.i»afi liS 
1S#-1B8 
7- C©3? 3-) -HIt3?&Fl*@arl3o«®%h©xf 
zofuran 
3-lt%ro»4-4ib©agofmmttai'S0ale mM -
S-Htr©-@-3il?©»g0faraReai*l30sylJ.e 
-lOO-SO'S CaeO',} 
(23) 
(2S> 
(41) 
{3£') 
<23) 
<S3) 
(41) 
Cl2) 
lit) 
CM) 
Cial 
m} 
(39) 
(31) 
(32) 
(29) 
(31) 
(32) 
CU) 
m) 
(31) 
(3g) 
'•* 29 
liaa# ef Coapoust U* ^ fRtf 
. S-" Ki t TO" 6-di'benao fui'o acferboxy 1 i c 
add 160-165 idm*}  (31) 
260-265 ? (32) 
f* (or 3-) -Ki tro~l-dlbetta#:fePa»*' 
carboxylie acid asf^asi (10) 
(11) 
1-^14 1SS-13S,5 mi 
I-liti»^4-hty dro^ydlteeiiE ofursa 193 CM) 
1*«11 ti^4-S0tl3.oxy dlto-en^ofuran 155 (14) (39) 
a^#iti'0*4->a«tti0xydlbesz#.#a:rsii, liS-lSS (3?) (13) 
1SS.S m) 
tetrsbji-iro yrido/5,4-;^dlbeikzofuran l>.pVl*--3 iw* 
184 (27) 
(2S) 
1,8,3,4- ff @t raliydropy rido£2,3-^" 
dibenaofupaft BO-Sl. (41) 
1, T:, 3,4- Je t j?a}iydro' ryrifio^, 
ditmrizofursJi liydrocalorM# 34M4« 
its--^16 
(33) 
(33) 
(41) 
f «%rfehyclropyrido/5,4-^ dlbenzofUTsa 
liS^droohloriae Mm (37) (23) 
mmmmTtmm roiiieypiigf 
l--M.®taial»o-3,4-4i»etliosyGi.benso-
furaa 1&8-.196»S (15) 
30 
Saae of §mwmm4. M. f., Refepeme# 
l«ls5etasiii'©»»4:, 6-dim©tlioxydll5©ngo<-
furatt 
l-»A©etaaino»3»»l,tr'^4««*aetlioxydi-
benaofaraa 
l.-A©»tyl"3, 4*-a.irietliox|-4ib0asof limn 
,6-tise ttoly tifcenzofmma 
l-AQetyl'»3,4-tlMetli®i:yaib®iia«fmraa. 
oxlme 
i-Aoet yl~4,6-diEiethox / albenaof uran 
oxirae 
4oetylBOf^Ii#iiQl 
l^-islin>»-3,.,.4-aiii6tb«F4ibertz®fit:»a 
1-Aiiisc^-4 , S-d tiae thoxy dib c?n jsof uran 
,1- |a#-Aainoetbyl )-4 # 6--diniethoxy-
tibenzofuran hjriirocliloricle 
1- C«.- Amino ethyl) -4,6-dliBetliox|f-' 
dibeazofuran p-toluenesttifo^im-
mldt 
fiipan 
244-345 
344 
90,g-m 
lfi-179 
lS8-15f 
a03*.S®4 
140 
lia.s-iss 
lt3-16.3»5 
3Si«25f 
3O©-g0f 
• %.W 
1-len a ene a zo-4-hy •« 
dlbenzofuran IfS. 
CIS) 
i zn  
CIS) 
CIS) 
CIS) 
CIS) 
(151 
m) 
CIS)' 
CIS) 
C2S) 
(gs) 
s?) 
13) 
(15) 
ClSl 
est) Small and Luts, "The (Tnemistry of the Oplua Alkaloids,* 
Piiblio Health S©2-'vioe Supplement Mo. 103, U. S. Q-overn-
laent Printing: Office, Washington, 0,^ 1933, pp.. 38f» 
380, 
« ai « 
flMil I C®oati«#€)-
i»# #:f M* P. lefez^snce 
3i-(4,6-ainiet2.K»;y~l-dibenf-t3furojl) ">• 3©0 <15) 
S^lyoao- 3- ac e -
clibsnaofursa 34?-34f»S , (38) (28) 
aeeta,aiii-o-4-»#tli«xyti* 
bensofur^ 178-179 {37) 
(13) 
l-Bi*offlo-3»-a®loo-'4-sfith03:ydibenao-
fursm. 135-13S (37) 
(13) 
115) 
l»B2x>sio-4,6-diffiGthoxyclibenzofuran ISS Hi) 
l-lroao-3-'hj#TOJ!:y-4-a«t&©xF4tb«ii20» 
furan 161»1S3 CM) 
3-SroffiO-»3-iiitri>-6«»-earl0a«'^fta;f» 
di'b^nEOfarftn (48) (38) 
(33) 
3-Broaio- S-ni tro- 6- diben ?.of uran-
.e.aj%o:^llc asM SS1*»3S4 , (38) 
CSS) 
l~Broac^3'-iiitro«"'i-a®'feli«x.|€tb«aii«» 
fur&n (37) (13) 
M&goiBetlijl 4,6-5iii©tli03£y~3.-dlfe#iig'©» 
furfl ketone lil CXS) 
Di- (4,6-^dl»etlioxy-l-^beazofurf 11 
ketcm# 3.8#»SSS 1151 
l«.a:«.Dlnity^«l^ft©e%a,iiimodi'b#ttzoftif»mii S88 III) 
* aa 
TMBIM I 
IfM# of Compound , if* F» , P^efmmm 
3|,x-l)initro-4-ac0taiaino(Ub0iizOiUran 27?~378 ClSl 
X, X'-Mai tFO-4«-cai*boE{etlio^dib©aio--
furan . 230-231 llBl 
3,&-Dinltro-4-iiy4i»m|'t£tegjm0#iirsa Its CS.#©,! ' (Ml 
3 ^ S-Blfilti^t-aetiioxy dlbenaof lums .iff 
4,6-Ma# 
hmzotuTm MS (XS) 
aldehyde 163-164 C ^5) 
4, S^-Matthoxy-l-dlbeniftferaa* 
eafteylio acit S97-398 <15) 
4 ,;S<«^3iaethoxr-l-fiiss'l-
actt&sid® BlO-Jll 115) 
4,6~DliBetho«f-l«4S.b«aioftt^2.at#tJt@ 
mia (tB) 
l-_^- CHstJirlaa3.no 37*4# 6-
dlmetlioxf dibens ofmraii 
p-toluenesiilfoimiaM® 189*190. S (25) 
3-le thyl- 5-me thoxy €4l3>€iiioftti»o^,,g*^ 
isldazol# • • 3g.2-S22.S (13) 
Methylsiorphsii#! ti CS9) 
Moi^-ifeonol 14S (10) (59) 
g,4,6-Triiiitrodife«asofur£S. 2S0~26i (34) 
1 ^ i- DibroBio»*g* S-4i«0et0^tife«iiso-
tea® l?3-lf4 (18) 
33 
tMMM. t (continued) 
laa© mt 8* P. 
3,8-BibrorriO~4,6-dibensofura«di« 
carboxylic aold 
3.8-Mbro©o-4, 
dibeasofuran 
1.9-Dibro!ao-2 # aroxydlbenzo-
furan 
1,9-Dlbroffio*4 j i-dlliydroxydlbenz;©-* 
1,3- Dlbromo-i , 
furan 
furan 
1, »»Dlbromo-4^ 6*4i««-tti©Eyttb«il:S#-»-
furan 
I,,i-DibTOraG-4«»liyar@^f»6«««tii©^* ' 
dibeiigofur«m 
dlbengofuran 
S, S-Dliaethoxy-l, Q-dibitfisefefandi-
«&rbaxfXle a^M 
I I . - » g , . S » 4 i f e y f l r  o x y d l b e n z o ^  
furm 
l,.9«Di:ine th;f 1-2, S-.dl»®tli«y€S.li«at:0-
fmwm 
Biiilt ro- 2-bromo«#*©a^tea#^^* 
€$.b#ii8:®#aim8-
3,4,6^7-Tetraae#toxydlbensoruratt 
>SS0 
its 
aoo-sol 
IiS-?40 Itec.) 
1?3.5-174 
177-178 
l^llt 
ifi-afs 
iss-ist 
S&& «• SSO-# s 
247-351 
(601: 
<60) 
CM) 
CIS) 
(15) 
(l-^) 
CIS) 
•(IS) 
CIS) 
(m 
(is) 
(38) 
(32) 
ISlI 
(60) Uni3ubllslie& stttAl®® by H. S. Dickey. 
(61) Mierenstein, mm»-* liS. 318 (1912)» 
/ 
* 34. -
^ , las® -©f S«tpm»€ *. t. MBfemmm 
3 K 4,6,7-f etrahjdroxydlbmisofuraji 334-338 (61)  
i, 4, S, S*S#ty^a0thr 90-90,5 im}  . 
a, 4, S, S-?#timaitip&tS,fesnsofuriai 339-340 
262-363 
253.5 
(63) 
(64) 
(24) 
(65) 
7,8,13-'fi'iiaethoxyb0nzo^a_^®aE©» 
B^^ph@na.sim 2G1.5 {68) 
z, X, x-Trinltro•-4«•oarbomet3'.loxydl-
bellaafll^aJS 
fsfiMBififofis wmsm^mmmB 
808-210 
1311 
3,7-Simeth0xy-8-aset0xyaibQnE0fur@»^ 
1,4-quinone Sga-3M. (67) 
S,7«i)imethoxy«-S»*l^troxydJLbenEofuro-
l,4-quinoil« ?50 lit) 
3-^droxy- 3,7- dlstt&sxf 
l,4r~quinone 342-245 (681 
1,4 ,.e-Trlacetoxy3, 
btazofus^an ?3S (67) 
1, s., 
dibenzofuran am' lis) 
(63) Bamberger and Brun, Ber*, 40, 1949 (1907). 
i&m Wmi lji@» Siwr~sMs*i. §1* 179 (1933). 
(041 wm . (65) Borsch© and. BoSolten, Bar,, 50, 596 (1^17)* 
(iil Wmlttm -mmi. , JJ§» (1937). 
Isfl Iriteaii, g^g» .ley* .^e»'''''|'l»en€0ala'' 'I't? _4,,^ 
Si., iSSStlMWT 
•i®) witaao,. .l§s» fj-ftS:.. j,. 
4804 (193SJ/. 
135 Um2} M- J-.» 
S5 » 
TABLE I {continued) 
i»e of Coer-'omi M* f. Eef.«rtR€# 
1,3,9«Tri'ben20ii6azo-4,6~diHie tJioxy-
diberiEOfuran lt3.~193 CiS) 
1, 4,8«-fr itiy dr oxy~3,7-ai»#^ox|'€i-<* 
hmzotuvm • .SlO (S?) 
'' 1,4,8-Ari-2~^-'^t3?oben2;ojloxy-3,7-
dlmethoxydltoenziofurari ,4' <67) 
3,4,6,7»T#traa«setozydlfee^izof^lf'mIl*' 
l,9-dicar•boxyllc acid $g4-3'^7 CSl) 
9-Tetraacetoiy-3, f-»tla«tlioxy» 
dibonzofuran 2S8-§€i- Cii) 
i,4,6,7-»f etrabenzoyloxyalbcnE#,fara,n-
l,9-d.loerbo3cylio acid 379-301 C4Be») (61) 
i 14,6,7-f etraliydroxydibens ofitr«R» 
1,9-.dicarboxyllc acid CSl) 
3,4 j e, 7--?etr.«uaethoxydibenKOfi,iran-
1,9-dioarboxylic aold | • -(Bl) 
Mfe«iis«j:,furan 9m first im 1866 hf l,#sliipl® 
Cf©J wM it phwafl with 
liat. It# atniotai^e was, tluoldated by sni. 
others 171), Blb#.iisofiii*a» saA its lioiao2.#gs sake. «p about 
(69) Srdtman, Ann> ^ 513, 340 (1934). 
(70) Leeliaple, Ann.,"i:3B, 376 (1866). 
(71) Hoffmelster, Ser., 3, 747 (1870); Tauber and Halberstadt, 
roM., 25, 3745 (lOSs); Kraemer and VIelssgerber, ibld>, 
347"1662 (1901). 
- 36 *. 
35 pm tii# c#al tmr fjractlon h&tmmn ,SfO® 
a»€ SliO* C34|,, and this Is ®a# mmBmMl mmm% of tli# 
product (?''}. Another coniiiierclal preparotion @oiia|.s%g of 
passlttg vmpem m^v tlioriua ozti© in .a fasatei. tetoe. 
hmm& ©xide say b# a.s#t la tMs pi^eparatlon# feat tower 
ji«Ms sr» obtained <73}» Si« rwar&ablt st&Mlity #f 
toget&tr wltii tli# das© witfe wbisii it 
goes .811^1 titatiea reactions aad it# 1©» ©est la&oiit fifty 
sent6 a pckant), lisir© git^a imprnMrn to flit ifW"#stifst4oa 
of it and e#a® ®f its deri-yatives .f©r « fariety ©f ass«» 
.Jpssg tM©a# mmt as lubricant b for engine #S'-linders nt ' 
Mgh temp#ratttrt# If4l, ms iye Cf5l, m 
feacteriocides (76), m& m trypsiieeM®# {ff)» 
«rly work #« %lie ©f 
fef fiag ©Isitirs* aaA by substitution reactions lit,® h®-m 
( l y  (22)  (26) (31). OatfieM Cl) 
h&s girm a eo®pl.#t© islii»oii®l&gi@al btbllograpli?' ©f th# 
werl ©a €i.b«:B29fes»sii up. te 1933. Iti# MMio'-rapfcy 
at the end «f thi.® thesis «ip|>l«m«sts this inslttd#® all 
©f work &pp-0gjri.ig ifi Ahstm&%m» tmm 
l$m,. to June, 1939. 
(73) Geman patent 491 594 /U. A*, 34, 3475 (1930J7. 
(73) Cullinane, Davey ana rMfield,"^. Cheai. Soo.. 716 
(1934). _ , „ 
(74) U. S. patent 1,867,968^. A., 5201 (1933)7. 
(75) aerman patent 591,313 j/cT A., 5671 (19357/. 
(76) Phatak and Leake, J. Pharmacol., _58, 155 (1936) £u. A., 
31, 1068 (1937J7. . 
C?7) "^iles and Hatailton, J. Am. Chea. B9i 1006 (1937). 
if • 
tethots of FMparittg l-*., 4 - ,  6-, aat ^l«s^i¥atl.'r#s 
fhe pr#para%ioa «f tlie #©-eallt€ ©rltioally gabs,%l-» 
tutet 41%eam0furans lias Mea tffeoted W »mm &t 
ring QiQBum reaotloas ana &y rmane of safestltiit ion r«-
M&tlmM*. ffe® ring ^lessre ^tactions s.m tm 
stractural proofs tet mm g©a#rally lest listfml tlma tlie 
fiubstltutlon ref'Ctlons for synthesis be^ams# ©f the labor 
tftTQlifM. %M preparing tli# wMtaae®# to b© aa®t la 
3?liig elosmres, and the p©#r yi#ias otetaiaM is 
fiag ©losare »«.ctlon8. fli# rlag ©l.tt.gi.f'# will 
ts# aiscngset tmm the point #f view &f th# starting «» 
t«rlals for tii® ring closare, 1.®.* "Hi# MpliBuyX tj'pt.t 
«ne substltutioii p@®otlonB will lb# under tia# 
sQa,0.s«fe«tittt.ti-0n,/ hmmmoXm^ safes tltatA©»,> 
sBt subBtltution. 
%r .Tins: slogurei 
Mag ea.#siig®# #f til# Mgfcftigl tyg#» Bipbtiiyls »|j-
ia til# ga3*~positl©as. hf tv& .sa 
mlm sni€ a hy&^€ixjl, tw« amino groups, a ©lA^r© ant a 
k^droxyX^f #r ^ t*o ncetoxy groups have fa««a eoa^srt®4 
Sato. Wmm gi¥©s. a 
to |>#r ©#at fi»14 ssf di^enzofuras ©a Stating f®r fifty 
•• 3B 
hmms at t&t tooillrif;: point. ^^otpliofiis. pontoxide Is: 
«##t %hm fl«M is las«a@:@€ %©• tS pm ifB}^ la. tMs 
tor liemtliit tli# apx^roprlately subetitrated (Hhjajyoxj" 
l)lph#riyls with ztne ohlorid® or eongtant boiling 
broraic aoid ia g#al.«€ tafees at SfS®» aigll and .feindo f§$.| 
4,6«<iliiethylAil5enaofiii*aii m€ l^S-dlae^fMlbtiit:©* 
fuma* la a» sttei^t t© yrtpsf# 
fres 3-liydroxy-2*-affilnoblphenyl, t&# ©niy product 
w&m €IfetiiEofuran (?9). So stronrj Is %h» tendmn&f to g# 
mmt iat© tti® Btmbl# ar«atie Bther tli&t ©rt«ii gr^ps 
ar# eoiisldered stronglf bound are sl4siaat@€* ftes 
gives a M pm ©«n.t .yi®M of 
aifeeimofaima wheii boilaA Jte. w&tm soltttioia C?9) j 
Tetjmxotlzatlon of 3•-dlar.lno-6,6'-4iaiet>iy Iblplaeiiyt, 
Cm g.). ijy .beating %lt© t#tr«aonium salt, ©a a water 
lastii fsr tfm Mmm gsm m wail yieM (o.ls g,) of 
(§4)* iA© (55) obtainet l,^i-€lpfe#iiyl-
(78) Oullinane and Oafiea, Ree* trav* eliia« > 55• S81 (1936),: 
179) Maseayelll and Plrona, Clazg, ehlei. ita.1 • > 68t 11? 
(1938) A,., 62S5"mMj/, 
/V 
OCH3 N^X 
si 
!3ibenzofuran, with 4j,5,9,10-dibenaopyr#ii@ mA 
apoH Iteatiag ttie 
tetrazonluo. sulfate of 2#3*~diaalEO-e,6*-dlplietiylbipli0nyl, 
It siiould be noted th&t whon tlit product formed ia a 
6A&. met itgslf, the 
yitM is often very much smaller.. 
A iin«b0f «f &§-smme Mm b®t» rep©:i'teA 'in tt© i»at,t©»t 
litemtaFe SftTOlviiig til© tapeatatat ef substituted 
3'-lijd«»xfblpli0ayls wltii slkajtl #i* slfcall -oarbonat©# (W) 
im)  ( ioK 
Itt tM» ttaimer 2, e-dibydroxr-, g,9-dlhyarox|'-, and 3-liyd2*o^^ 
i<-elil®y94ibea20furan8. feaf# b#«ii So details a« 
t© tiie wallsMlity ©f the- starting materials 0r fisMf ha^e 
b®«a gMm.* 
Sose 2;t t***'diae©toxyblplienyls ar# eoavsrtei. 
ilbonzofuranR v/hen heated either alone (€3) (€4), #r 
wifil mllcsli, «^0iiat©& ©y atftmllie m%m». «eb #s »aQ, Pm 
im)  irititli patent J,., l^oo (1S38^*. 
pH 
OH 
^ m 
or ^nO (81) {r4). Tail Alphea reported & <|«sntl'Eat5.vt 
yliM ©t hmmtlmg 
g,2*-diaeetoxy»3,3*,5,5*-t#traBlt3?oMpliei^l at gOO-210®' 
(SS) C$4)* Si® p-ea-eti®!! Is by m© »esag geatryal, Jicwfavtr,. 
for the 0OFr«spondiiigl5' sabstltutM tetrabroiao eoiapound 
*as unaffected by these eoniltl nf, and i,«#o«p00«t itiaa 
:b#at«4 mar# strosflf., mmtfimg l#lk$wis®^ iii© S,i*-
dimiti® 2,S*-a,iseetoxybiplieii3rl ©sulci aat fe© asA# to tt»4t3?go 
flag Qlmum hy tills tiethod (64|» fii© ring t© ftsM 
g,4,6,8«'l©t»sitr©4ito@ii»:©fi4fsii was ©orlier 
i®:r8dlie (65) ^lo heatt4 tlie dlliyclfoxy os»-
l>0ttiia la tl# of ^^t6lweaesiil#«»yl elilorid® » 
dlsethylaalline. XaarsMre (81) (24) lias i*«portefi ©lesares 
witll saeli ®ottpoaitft» as .S,5*-€iiii%iPO-»3-fts«%o.xf»3*~«etJioxy«^ 
Mphenyl aiii $t3"*-*AiJil'feJ*€^2,S'-aiaeetoxjrfolph©nyl., fhe 4«-
iffliiio-, 4»&e#ts»i«o-, And 4,6-dtae#1;a»inoaibeiizof!imEfl 
©btalaet fi»os tls# ®«»#sp©ij€4ja.g uiti*# eoa^uMs lmv» 
seltlng points so 4tff#rsiit ft^as thmm of the aatlieatie . 
spsoMens pi»«psj«e4. in tMs laberatory tliat tfeer® Is mm* 
teabt §t©iie«t'n?.ng the itjcucgu^ of faias@JilTO*g 
mmpouM.B* 1% say Ij® that he hai, the 4,.€*«&lal'lr©-B#2*-
4taeeto%fMpli®wl as a stertlag sines 1^© aelt-
ing pftlatt ©f boll Ml 4,G-dl.«iao mmA 4,S^diaoetaaliio 
181) faaasliiTO, CIim., Sme* S&nmm* 59« 443 |1936) iS* » 
32, 9085 Cl#3^. • 
» 41 •• 
mmpomm&s iMmk vitkiti s detytt the melting points of tlit 
.3,?-€iMiiio-aiid 3,?-dia©#taisliiodibiiai,©fmraa0. 
IJoints by bla fm /the- 4*saiB0-* ant tlie 4-a©et&iiliio« 
i.itoeagQftirau.i to mot ©oloeiA® *itli tfcog# ©f aiiy ©tf tlie mono^ 
aiii.o#» mn& rnmtmlxiQ&thmmfnrmmf mil et vhiQh a« Mown, 
Rin^ cloffoyaa^ ©f the phenjl ether type* Only %wu 
ettsi^fui .Flag olostires of fei® tjp© %& yield sritieally #»fe-
atltattd tiMaietfttf'ftii# M^r® feaeo *. fan les 
Cii) C32> i5r#psf*M, 2-to'i*«CN.4~metliyldibeniOtfttim« fro© 3-
ffl@tlg'l-4'^^f'@ii0-*©-malaopfetayl ethea? and B»hrQmo»^MMmzo-
fttJPaaesi'feO'sylig a©i€. ff^oa 3-narboi:y*6*«jBl»©'*4**l>j»»a|>&tii|'l 
by 4isi#tig,&ti0-ii of fee ssiiio fSreaps aafi €#eoapo«l» 
tlom #f til# Alftg-siilas salts wltfe SO per cent mltmlm &eit» • 
COOH COOH 
as® @l>e©rvati#ti lia® %#ea .as4@ (38) (38)  flat i« ®Pd®f f©r 
#a0S#®j t© atteiit feis sttliofi ©f rlnr closer#, mm mtm 
m « 
fromp, tii-® ring i« mltiaatelf hj €iag©^ 
tts^tlea mftt ft#@©ap©fiti»a -#f tl« diasonlw salt, mst to# 
ia He #«® a« the gp»p whli$h !§• to 
t&« -i-ambttittteat in tli# fia»l ia 
sliieli tfaes® toaMtioaft wmm m&t ®et ia fB.%Xumt 
ether oould not fee eoatei'teA to 4*^ 
etiXQmS^h@m%a-tmmM fey this (dg|.,, mad mm to 
orepare 1.,4«-€ia@tfeoxy€ll3@fizof«r8ii tmm 3,S--€is«tlioa:f»6'*-' 
,a»laopli#iiFl «th®i? wft» li&ewls© umsmm&Bstul (lOK 
#lQgttr#g froa hmMme aeylTati-res* (4S) 
lias pr#paye4 i,,.3,#3,4*%st^«lif€f^i»»©tlioxydibeasofii»» fey 
a HQftl fyatl.«clsJ g»oM.o»ofe3 o}?ema©a« and «oai»» 
.piia©oi«t# o^aieii#© £» tiie followisg aaaner upm h&ing 
h©«t#t in the p»s#«©0 '©f liy4rot@a 
flits® tetralifai^o ©dspottiids c^h hs ^methlw md qumtlt&Hre-", 
ly t^ifarogenatM W -mmmB &t to .five tli® nnmmm€ 
M-hmnmiurm i83). 
OCH, H H 
(8") McCoabie, Maeffillan ant ScartoopQttgfe, J., Qiea., .Qo'Q*^ 
531 {1931). 
CSS) Smith, Doctdwil Sl#S'©rt«,tlo.a, I©*a State Cfelleg#, 1936.. 
Hall m&. itoilton C4?) ©btalsM 
asid fmm i-.#iler©»S~nitTOphen|l'«sQtti-o a«id 
•and 
f««akt Ce4)' IMt l-hydroxif- a-ii4 l.,§*''«i!iydre«y-
€lb©nsof«rftB &m when r-^gsrelaol is pmaeA mmW'-
Ii#att4 oxM»* It wm later A0«. (S| CSSi tliat 
tl# mmW^^W «0ip©i»^ is really 3*l^fiTO^yiib«im©fmraii, 
and Ih© tll^trexyiibenzofumii may,, aiseoriaiiigly, b® th© 3.,?-
»atiter Urns tfe# 'l,-S»I,goBer.* 
.i«a wBTf -iMtmrntim &t €ib#af#ftiran i.@-
rlvat:iv#» hair#. b#«a 4l.®.©#wrta In the ©®ars®' -o-f ©xitation 
t%i.€l@8 wltti teirlvatlifiia... Mrmmm hm 
©bfeiaiA B.«« 4.9T$,wMmm &t 4S.be»S0.:ftt.ri»-3..,.4-
^iiinoa.® (67) (68) In tM,s *iy» A -of- a hexa?-
h^i.mxf^hmmtmm im» b»ea p»^mrii€. hy tli# foll0wimg 
s#^a#ii.o@ mf mmttarnM. (57); 
(84) Mil». Ohe-a, Soe, > 3# (19g7)* 
(85) 'fat©BiRtgu""aii^ (1934), 
« This has just been ooncSHilveTy shown by the iJrepa-
ration of 1,9-dihy riroxydibenzofuran (m.p., 215®) by 
another method. See, Simada and Hata, Sci. 
Inat, ^©s. Reaearoh (fokyo), 35,' iif''*tl93§"| 
OCH 
O 
u 
o 11 
/0. A., j|, 4594 '(1959^/. 
OAc 
OAc 
1 .  
fti0 ^aapoaat &w wm ©©«v®Ft^4 to., tfe® 
mrmmp&mAiMg. #<jta»e%li#xy%ipli@iiyl was «li®w t© te© 
i.t©at4,0m.l with til# •©<»p««A sfstliesisst toy tte®. 'Ifl-lamiMi rt* 
a-otion., Si0 fiM&l 8%MPt which brings altomt t!i# flag ©1^©-
smi*#, ia r#siRl.g:#©ttt ft# ttia ©# &©#%Qxfblpli#iifls 
ttaeameM mrlim (p, 40). Bamberger aaA Mmm C©3) 
taiasA t#4.,6,®-*t«tFaiiethyldibenzof-araii f»a tli® wmmtlm, 
of -aXeofeolie mltu»i6 mM •©» g;,4-4i»#^ltvai»oqaiiioiie, 
f:oXl@»t4 toy to ©ff^'Ot -llii rinf ©f tlie 
4iliytr©xyblpli®iifl fo»#4%, 
(€11,, in tlit ®Q«r«# ©f tfe® i,awftlgatio» 
of tmii,ali!i-»2.1ke .smfestaaeei, pre|>i»3P«€ ##f@ra3, veif lat©F«st.iag 
dib«aiQfttrafi 4srl¥atlve.«. teueoilgaliis a®a.4 apm 
OKii&tiisa fs.T® tfe# m'bBt&mm Wbl^h he @all«4 •pai'pttjmtaattfiE'* 
/"Illjf, a rn^lwmttm of 4,i-»iiferarmyail>©iia<jfljt?a8»l,9» 
•ai©aj?te0Xfli@ ftsM:. *»«ht;ii4fa J.S pmtnMtB^ m tQllmei: 
• 4S • 
HO 
OH 
\^OH 
II. 
Co] 
OH 
XiOv 
OH 
^^OH 
[o] 
HC = 0 
OH 
OH 
HOC 
HC=0 
hoN^3H 
OH 
COOH COOH 
ho'^YAq/N^ON 
OH OH 
, III. 
acid f/MtJ/ wm- deoarboxylatet hy hmttmg 
%n ft «©al@4 tab# with jaiptrMls#. tine dttst 
tida tt Mplieaf3.€a«-* aat tm&tmmt 
aeld Id., # .1»©I phos]5hora« »% 1^® con"r©iPts€ it t© 
hwmofmrmm-* fimm tfe@• of rests wp«a analy­
sts @n€ the®© mtlier tfastie i#g»aatloii mfi€ Is 
wne«Ft®i» to "&© mtrnxit that '^te# mfs 
In co»n«etion witb tlais & polat whleh is mt borae mi% hy 
fmrWkm work is this laboratory ©ofice3m® eolora «f ®om® 
&t thmw s«&«taj5-&©#. s .S:,4.,S:,f-'t«ti'*toy4Foxy-
tlbeasofttFsn is ret., wii.©res0 tfe# 3,3,f,8-tatf»aliftr^3£yiil'b®n»-e* 
tuwm pr@|sar®4 e&rlier toy iB$) la #ol0rl©«®* Wi& 
1,4,6, f-fi«%rsH«tliOX|ri.i%tas«fmi»aa ©f li«ip«ii0teia la f®H©w. 
lierensteln was ®f tfae ©piaiaa t&st tSi# color- wm mmm-^ 
ttd with pari-posltS-ea. ©f tfae lif-aacexyl ta the ring 
Si# Ir-liytroxf- aiil %lit 4.,,6»dlliy4ro«ytil5eas©famag 
pi?®par«€, ia tM» Xafeoratory C6) Cf I si*# ©oloyle##:, 
.lae yi#l€ mt pirpmmtmmnlm. tmm 2S g- of &mty%» 
l®tte©€igi 13 Ic s0lt wm S.».i§ g,. 
Sy nuQltar substltutioii 
Moyiosubetllattioa. Up t© p»seat ti«# direst s«b* 
s-feltatl©a la tli# l»p©«itioa. #f €li«nsGfamii hm m&t %mn. 
aeieoaplltli#€. Plre«t gmfeetltutioa in the 4*positlott tmm 
b©«» mlf thjmagli »«talatloa C6>. In faot, wl«i 
a single «ii#ptSeii,, iMs-ls Ills ®alf wtiiot toy m^ms of 
which %fc® 4-pesltt©a Ms In t&# pi»@p«ra* 
tlon ©f pfrit®4ife«iisofmiP'aiis hf tli« Skipaap syntliesla. wltla 
3-a»iiiodite«iis«ftts*aii, ««« of Hie Immmrw' foitm€ tmrolwes m 
ring ©l#»r# ia tto 4-p0slflQ» (^'S) C"3) C41K An SsAb 
(BB) Sehul©i», Areia.. 3t5 263 Clidf). 
4? 
AegfMatiaa «a tlis fas'# tlis 4-^* 
4i«#tiifla«lii«>*»-propy_^«dlbta20ftiJPs» I3y4r©slil©ri:a@ C41) 
143) lis.fi repor ted  tlit iselat-iea ©f l.-iitt3?©aife#ag#-. 
fmrm ae mm isoB.tr forued in the pr&p&mtiQm 9t 3-Bltroii-
hut mAtimg point ioes mot agrt® wltli tlmt 
of til# momprnmnA pr-ep&pmS, tm tills ,l,a^&»t0ry by i&dlm&t 
mtiw4m (&f*. fa^l© 1). MkmS^sm QiMXX$mm& (Bf) hm mg-
gegtet tii.at tli.# 13.0-®' i&mm i.aQl,a.t»& froffi this 
ultratltsii .is this iapp©8#ft cmpmrnA 
ims fe®#» BhowB to It' ft »lj:tare in -wkX^h me @f tti© 
pmmtm is 3*nitrodib#nKOfuraJi (5)« 
Hhm 41^#iizofmraa It witii sep^arl© ais«t.at.» ©r 
reflttx-®A sitiii a solution ©f tt tn glacial &s©tio a.©l.d, 
€-a:«*|.©xf»@y®uridibenzQfiir®ii Is foraeC.. f&« mmtQxyme'S^ 
mri ©flepowii.. s.ay tfa.©.n eooferted to 4«lo€ofilfeeagofara,ii 
by tr«:ata®ii.t wl.tli a «(>iati©a. e.f iodine la aethaa©:!.. Other 
4-'aite#a.iofmryl*a.etsl a^« f0i*a«i. l>f r«flwxing €i-^ 
hmm^tnwm in ether witk n~butyllithiiie., phenyllitliius, 
(6) o r  fe«ftsylsodiuai ( 9 ) *  The lithlaw 
poaadi. haT# fe#eti m.s©4. mmt trnqmentlf for tfee 
#f etls#r sutjstitaients into tlt« t-jpssitlon. Sim®,, earbom-
ti©s giTSf til# oerrtgpoadla.g aelA togetUsp with some 
dxidation, tli® e©f»r«#p©adlae plieaol. with 
CS?) Callinsa#:,^ J, Chea. 3oo., 326? fltSO),, 
- m 
goffl# producti wltii feTOraliie r&por, the 
esrrfripeiii.iaf compound; treatia«Rt iritli 
til# @«»®sfoii<Jiiig ii®thyl oomptoimdi mA with #tkyl-
mm oxit#, the corresponding 0-< hydroxy ethyl ©oapewiit <881.. 
Still #tlier swtostitttsiitg &m iatrodueet t«tQ tli® 4*p#tlti©ii 
through the iat©m»4iai*r, ®f tlies© ooiBp#«Mg.. tlis 4* 
m%m lias i#®ii pmp:a.m€ tmm tM 4-a^ii toy a Sdfte«aa rea#-
%tmm #11 tli« a*i4«-,. aat fe? aisliiation of fe# 4-fe^aBQ ©«-
p©«a€i an# has been prmprnm^. trm 
tlitt Wimmgh th%. mM tlit tia^oaetlij'i 
kst«a®. 
.hydros3-dibenzofttrancarboxylic mM^. tet in mm^mim 
p©.stalat©4 C89) l,4»4iliy<ire'^4ife®asQfurjllithi«a it-
ss®i»#a to Ijt til# l:at#ra«€ist:t.. tttsu 4-aafli«xy4lto#iiiof«i*aii 
is y®tee@4 eatalftisally, l,ai3,4»tetrali|'€FO-4»ii®t!i0Xf-' 
€lb«Rg«fttraa i# pF&€um§. (40). Hednatiaa #f 4-aaia©ti-
hmzGtu^m., wltfe sotlma mlmhQlt take® pla@» la tli© 
wnsatostitatet aaeleag s»€ l,r,3 4-"t-®tr^^4ro-&»aiiiaodi* 
hmz&tumm t« (15). M«talati©» ©f l,,S,3,.4»t0tra,-
feyt»dibeas©fara» alg© utllis#® iaiel©iis 
and apoii ©ftrt^onatisa l,,3.,3,.4"tetr&bydi»©«»S-4ib«ii:a.©fttran-' 
e«.rfeo^ylie aeid is obtained {44)« 
188) References to the preparations 0f tites© m^oumAn m&f 
be obtained froEi Table I. 
(8<5) (xllii&B and Bradley, J. Ola^eg.. io®.^ > B0« 3iS3 (19381 . 
Hoaonuclear subgtitration. &roupinp:s i&i«& &% stpoiag 
'©r'tlio ant pmm 4ir#?it©rt is stiMtiteeot# 
^08©att:0l^arl/ in di'benr.ofuraa. Brorninatlon of 
S.,,.4*4i^djp@xy-, and 4-ac0tamlnodlb»aEoftimag 
fiv#s rise t© tti# ewregpoBdiag l-fers* <i©Bp©iiii4«.. Mke-
vlte, friP^atsfttloa &t 4,6-dlliydroxf«» ant 4,3-A.ia©th0xy41-' 
h&mzQtuTmB l«M-t t© aat dibi^alaatiott* to 
dl&TOas ©oBpettMi.*. ttat tls# bi-aroxyl g«t«p lai m stpetiger 
diret'li*® iftfMsae® tliaa tfa.® sethoxrl gf©»p i« Aom hj 
t&© ftiljyeaiita'lioii ©f tm 
•wbtQh tli« If. 3** aaft »#% 1,9-aibroiaa tfrfivatif# it fow©A. 
Sroaiaatiom mt S-aa^^xFtibeassfiirsa yistlfii tliiefly tM 3-
i»mer aat only a ©f l-ljrGso-B-.a#»tliox:y41fe©asoftt»ii-. 
BTOBlsattoii of on gXmM Immem wMait 
liave ii©t hBm MmtlftmA C3.0|, 
Is .goa# inetanceg mitrntiea i» a .ami»©r €if» 
fartat tmm fef^altt-attos. By pj*©per elieiee ©f ©auditions 
©iiaier th,# l-^aitro- 0^ tli© 3-nitro-4-%#@taffiiaoail>@imefwrRa 
.amy bt -obtalae^ frw tb@ nitration of 4«a©:®tmiiiiiodit>«ns&-
lifmti0a of 4-a«tlio.xyftl'&e»g&ftiraft f0»® 111© l-iiiti«3 
ii.<5s#rj( %ut 4-»l^c^oxydlbengofuraa ^ix'tets tM aiti« 
tQ th© 3-p.ositioa.. ^fli.«: stmm dire-ttiir# i»flii#ae© of thm 
groap is brottgliil #at? fey s0b@ of tlies# nitrati©®. 
t^«riffleats. With 3.»ae:0ts«iii«^4-:a»tlioxf€ib»»E©fa,raii s#»@ 
©f th® l->s@'t"laaiao-8-aitr©-4»*iaet&o.:^|- .is 
m 'm-
-i-ith l»-te;3m«ie-4^methoxydrosn2;ofuran, tti« gol© 
pw&mQt If. tli« 3.--l3#0ito.~3-nitro-4~methoxy coiapomat:,, 
STOJiia© Is m rather weak ortho-pmfa tire®%Qi» m& itt 
pmmmm sChmm in dlbenaofuran usually flva# ris« to 
b#t«i^aael«mr A notable ligwvtf , 
16 a€talatlon. >li#a ^a»ltTOraodll>enaofiirsB is ia 
dUiej* a^latioii witli j-feutyliatMu« siat th# fsastion aixfeii^® 
ig tlitn oarbonatea.* S«bsm<>-4-<libeii2ofarmse«;iP%<axylio steld 
r#sttlts. !Jrid«r t!i®s© #«»« oondltions tii® fejreaia# ia, g..,©*-
la »plae#€ fey litMw &»€ 2,,.i-»41fe#»so'-
furantiea?b«xyli© -mi,^ is obtained, upon sarfeonati.©® Cti,), 
Mltli p&tuylftaleliM i©€ia« B,8-dll3ros<5tife«ns©fmraii., 
ift«talati©8 ImmtmA »f a»€ fiaal 
pr©4ttst i# gj^,.i-atfef»eii©-4,6-dlbenzof'arandl0Rrtooi:yli© m©M 
• fhm ferottlat la 4*%roa©tiMa«®ftt.»a swff#rs 
m#at with n-butyllithiuf}, fout s#tliylaata©siixffi- iottSe 
usttfaer metalr^.tiGR wor replaoeaeat #©s«« ftSK 
ttoa ©f 2-aiethox|-tife«iis##mfmB yields '©lilefly 
ail>©ii,2©furanoarboxFll0 mpm. bttt sos# ©f 
%li# is Also 
Other li€w©i»idl«ar f»«aeti©iis &t rn.bmzatmx'mn dert-ta-
tlTei mrm the e»«-DliBg TOastioaa with b®ss#BM4as©aS.aa 
a&€ Wm f¥l«t#3..-arafts rea©tioii8» Wltli 3»feytiP©i:F-,^ 
4-fef4i*©a^«:, ana. 4*liydroxy-6-*©«texyi:ibeRsofw»iit #x:©@J.3.e»t 
yields &f tilt i**be»2®iieaso ©©spcsaaAa ar« dbtsiatt, ant 
• SI *• 
fkem m&f .frlttel-erafts 
&mi0mm liaT« a©t. to#ta atteapteA with g-ii#tli©xfdlb#iiKofaraa, 
feat wltli Ilia 4-aethoxy mi. 4,G-dta»tti'axf 
a@®tyl ant ©hloroacetyl gpmp§ 'hmm- tfwmn into 
tlie l-x"^osition. At%m^%s to teMf© tlie by • 
fricdel-Crafts rtmetloiis -/3tb ©xalyl oa tlies© 
ti#tlioxy •0<mpmmriM 4M a#t mmm€4, ClS|. ' to pr#-'-
pare a ph#iiai»tliryien« «i4e typ# Iff a fi»$#d©l-Oraftg 
&®tloa with 4,6*diat-tlicixy-l-a,ibeaz©fttrylae®tl© a#i4 ehlorift# 
»©» IS^gwli# aii»tt<s#@gsftil fl.5)- fas)* 
#f 4-a« oryrlibenaofarsJi botli, 
a».t lit1;«3?©8tiei#a.Fly, Wp&m mMmXiMm ©f 
aetloa sixtui^#,. approxlmatelr @q«.al na^aats #f S-lij&oxF-
aii€ i-.tiyti''Oxy-4-ffi^<p>thorvoll>#iiiaftt»iig are o%taifi®A. 
^ are ©mlf^ a f®w 
«»apl«g #f k»t©ro»el.#ar substi-fciition in wMch ©»® of tti@ 
is tli« final product occupies a 1-,. 4»,, 6-, 
i^positi©»* ffetft s#%al«,ti0ii ©f 4-»etit#aE.y41fe«a:S©f»i»aa 
Jast prtviowsly,, aiii tli® astalatlon, ©f 4-aetliyltitoe.62#f«m*i^ 
g%m ierii^ati^sm* tjutetalstion ©f aiMiiaaf«»afi,, i« 
mhi»w-&A aean# ©f ©rganosodiu® mA Q«^amc»p«tas«iii* 
poij»€#» If 4:,©-€ifee»sofiiryl«»eai#o^tta is esi»feoiiatet., 
aa fitld iff pm mmt) ©f 4,-6"^ttb®Bsofttr&3s4i@ay-
fee^Kflic aei€ Is #fe%aiae4, hmt .miA&tlm gi*?#! a, mrf pmr 
» gg 
yl©M (3 p®f* ©gut) ©f t&e i,»6«-a.ifef4i»©XF eoapQiiBa C?).* 
letalatloa ©f .l,S:,S,4*t©tPalirdJ*odlb«n,so:furan ittWlirejB th# 
6-po#ltion, tet tMe cin imrdly to# as a lietey©-
ftttbatltutlo-fi #i»ee :S.s i4»g«tostitm-t©€, 
Sr0alii®.tl©ii of 4-#a3'%e««'feiioxf€ife«aE0l'mr«,a intro-toues 
s itmmlmw iat© tfce and, nitration .fields » 
f^iiltr© an4 an 'S^nitr© ttrlfatlv© {-m}* " MetylatloB ©f 
•<ii-0aplw»®tln3X|*ai*b«ii2ofm.i»aii gl«g a- s^pouiid fa *Meh. th® 
mmt$l gmmp liss fee-ea alimi t© %© ia ©itlier tii# 3- ©r S» 
po-sltlea C*©!. On tfee hmMlm of tli@ #tti®y .aalstltatl-oii 
»aotioEi« #f this os# night ssftlf ©on«ltt€e- tImt 
til© ae:&tyl froup 4» ia tk# •8*.p®.sition» 'flie gtrmctttf# 
goip'outtd rt'flmltlmg frm thm aitratlsn. o-f 
a®th©xydib©Riofia»n lima mlm not hmn 
slnet* «:A« ana 4««srfeoxflatl0« liair® eliswi that 
m© iiitr© grtmp is in aitkep tb® 3- ©f tlis f«p#@ltloa. 
^ S3: 
M  K P  1  1  1  M  1  I  f  A h  P A  . 1  f  
#.f »-Agi..iiea.J.fe»iiagfai*aa 
I St J prepared 4»affiS.iiodit5©agofWfm» tmm 
4»-&lhmmE&fmT&mmhmwX%,& mlA s»M# (3?,3^  yidlt) ati4 
fipe® 4^hyiJ^«ydlb©ais0fti«ii ilG,Q% yi®14|. Bi® wrltti* lias 
tmmi. tliaf t&© yieM in tli# tQsmmw mmtl&m i-s »arl£©€3.y 
hw Wm ®f etiiaiiol* I« fli«- latter rta©-
tim i^maaiMM Msalfit# ^Ims superior Fields t© sine 
SMontw fli#6e modlfleatieas sm 
A* Sy tti0 ^fmxm aaift# ••f*#ii'fey -g^a# 
C0.08S6. mole) of 4-a.ibeB&ofurarkcarbox:/li<s ssM «Mfi, ««»-
•p€iift#4 tB .S3 A* «f #l4isii-©l sa4 A, of s^ ftiaa 
espteaat® solution was aidet gtadmallf t® aa le#^:«olt€ 
l^po^TOait© p*»©fa*@4 -f^sa S8.-8 g« CO--IS »!#) »f 
brottin# aat 54 g-. Cl.SS ®f «odi.-i« .hyii^ xta® Ik 
»1, ©f wat^r. 4ft er wa# a© fuvthe^ ®f re­
action, th6 iiixtei'© ms w&mM oa a et#aii Mtli fO:!? Ifere© 
mm o.tt-©-&alf hears wltb mmMBimml simkMg^. tti#s eoole4#. 
til© ezmMB alM.i partially mmutwmjLMM with %arochl©ift© 
aeld, . a«€ me WMwm- pm&um filtered wltii «e«io». 
Aciaificatloa #f tMc filtrate yielded one-half g3m» e# 
©3ma«. mM* ffee bi»e«i 
ott fiXttr was %wim with 250-ml„ p^ftion# 
@f mMkB3Pt m€ the @©afeia«4 etli#!' extract i w#» dt^iM m-m 
aatg-aromg #6€t» gaifet#* .«!»# wa« 
praeipitatsd fwm th© diAed «tli#3p mXutlon fey pmggiiig ia^ 
arj liy€rog'#ii chloride. 5hea tli© .hydroohlorM# Waa 
i£®€ fey f©!* twenty mlmites %m $130 al,.. #f wmtew, 
%Q lAl^h W s2..» af ecRcd, hyc'lrochlorio mM ant 3 «l,. ©f 
Merit# list s€€«4.. ftaally tlie f^«« sBime was 
©ipltatei. #*•©» til® ab#*t filtered eolmtloft % tli# sititioa 
©f a mtsitiir# 0f »q.«al ©f aii»©iiliai MytroxMe 
mil «t&aa©l.* The yield of pure mtnm was 0..».S g. 5$^„. 
fros tilt #tlier insoluble residue thmm- was fm&vemA 4 g» 
0f tti® s#e«rtiBglr, tfc® f i«lt was 6^ If feasM &n 
Wm afflid© mtmAXj a.ae€ ia tlie raaotion* 
S:,. By. tlie Bueherer reaotion yith 4«-liydr0g:yi.il>eRgofur»» 
mis i# SR staplaticm. of a@lto€ a,g#t If ^hmmy CIS) -tm 
tli.e preparattos #f A ii£^:w® of 
g .g* C0.O3.QS Dolif) ©f 4~li3rd.rozyillfe@iim@fii«a, .IB lA, of 
©east,. »ai©iiii« a»a ?.S g» Qf «etaM®al» 
fit# in ,15 »!• sf mtsr was lioateA.for twenty 
at is B. the tube was 
QpmeA the prslaet &ai. settled to the tettoa as a ll^t 
- S5. -
tmwm oily tosll on Aakiag. Kiis selM 
wm toy sM $3Ct»#tioa witii. S# potas-
Plum liydroxlcl® solution yieldeA 0*2 g. Osf 4-tiydro cy4i-
m a0l<lifl<tatieii llC^- Si® 
lataliifel-e portioa. %/a.s extracted twice ¥y with 
pertions mt hydrochloric acid, aiid 0.,t g. {45 
yi©M) of p*'i^e i«:a»tad€lbeam©famat •••iP* SS-S6'®,. 
wto#» t^© #osM»#4 iati-aots were made alk&lin# witli ^m#iiims 
Iiy€rexi4@. Mlmm 4-lij''d3roxydib8ri2ofuran is ©sftily f»paF04 
is g©©t ylelfet: tMs aetlt©€ amy p®f%aps tm tbm #a# #f 
ehoie® foi» tli# p.i»@psmtioB &.f prn*# -^aaiaotifeeazofuran.,. 
lli'lga.tiQa of 4«>to#taffliaoAibei^sofm'&iii 
flig 4-'ae«taminodibensofuran asM ia tbe.s# «ig5tafi*«iits 
wm. pr^aret mmmwMng to %hm ai»etioii« of Il^kpatriel aafi 
Wtivi-Bf iQX}^ 
A, Xn asetie aiigtriA# at *10^• fMg eo.^©aiti las 
to®#a d««ei»ib#a larli©!* CM-I 'tet ti-a## iti p«p«mtiott d@-
p'«aas tipon rigii a#i#r#»e# mxi mptrlmX pmm&um tli# 
€iF-©s%i<ia®, mm r@p#at®€ hmm in grm%& tetail* 
ft#© giPiffis C0-,CM)8i Ml®) ©f •4-"S@et«»iao4il>@as«fai'an .iRig^ 
p©a€@4 ia 2.0 ©f aeetie sii^ i.ri4# was «©©l.«a to -1.0^ . 
lh,#» 1 ml. fO.0t38 a#3.«| sf fiiaimg -nitrit^ s#i4 isp.g. 1.49) 
m« a€a#i. sl®wlF, the t^pei-atwr# not being allo*«€ to Fis® 
afeo-F® *«S®. Stiri^iBg i#s» ©ontiaited for thirty iiiwte« after 
the &f tli# attrle ferlag tte# till© 
pmaact Itet t« s«pa»t# la s&ioTt blunt 
mlxtmm mi. m oraeked Im, f iltered, aad 
llret .from glacial «,©©tlo aoi4. The pale yellw s»#il«s# 
*lil.eli asltet at ISO* w»4gfe#t SS§ C35f» fw© w 
cr3rntallin;ations tmm^ f^lacisa aeetic acid mi. #a® tw&m 
©ttiaaol mi.stt tk# asltiag point tm PSS*^-.. fMs sw^onM. 
wms sstmM.lati»€ ft« Isr esii^ 
*tFBS.o.ii, seferal steps, to a €©f»i^ratiTs 
CMK 
1. In gXaeial aaetls mlS. a.t 70*^ -> ©a« -grsa C£),0©44 
sole) of i-acetsmlaodibenzofurfiii was 4i«g©.lf'ei la .IS aa., 
flaeMl «.8©ti0 w-4 to W^'* fw# siil..ill..t©w 
CO.Otfi ^Is:! sf fuEiin?? Bltric a«i€ Cs»*f. 1«4S|: was aa4t4 
at^p^te »itli Stirling, Anriim & ©f t*o sii«t$«., 
Si@ r©g@- iS» so»©ii.t.a?ilf., snS 
lower» solution wm satiataiatd «%'.» t«iai>#rstas'« 
Qf €S-?i* tQT twenty atnutes, sai tli«ii rnmr^ KXmtmXf tS »1# 
©f w&tm ms atfteA .slowly»itl. gtirfing. ®te ory®t.al.g 
separated wmm r0«irf«tell£s#€ #ae« fyom giaslal 
.aaia an4 «ii©.# .fTOa f# mWmm&l* light f©ll®w 
a®©dla« aelting at tli* w&b #•? g. {S9f^ IMdory). 
ARal. Calo4. foi* %4%0®#g^ % W*Mm SfeiiM; I.* 
10, a.. 
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fliig Mm &imwn to hm 
tmm W fteiif«rtiag It, ^i»«aa«tl#ii aa€ ae#tFlstlos 
to l,4-diaostaininodibeji2oraran, which,, is ttt», waa pi*#-
par®ft toy m»d #i"bse#i#»t «©®tf3.sttoit ©f a»tli®iitl.® 
l,-'fe»»©»^4*»#tMlnoaibensofur'ani. 
Hyarolyals of l*Miti*o~4»at?etamlno^lbaiigotur&a 
One-I^lf gmm ©f l-nitP9«":4-aeetamino{3il>©nsof'mf«a waft 
yeflaxM tm- '^s,m m mMtmm li »!.• -mt mm&-* 
1^€roelil®ris aeid mA 15 si, of 90> etimml, Hie Bolutlm 
*s« cooled m& th# nltro-a^aine hydroc!iloria.e #@psyat#€ by 
'fh» fmm wMeto 
was llb©rat#€ tef aMition of ^M©a,iw. ^iroxld®', mtlts€ 
at Sl©-agO® aflrgy f#@j»ystaliltsti-oii fiNsa. #tliaiiol. 
Anal> l.t«3S» f©«ii€l i., 
mas mA 13.39. 
of X^Sityoaib-eiigofuyaa 
feaj^tenth^ ft».' C©»001?B raol©) af l-nitro-»4«»SMia5«-
&%hmm$mrm wm& pls©#S in # #6l,mti©a ©f S*S -A* Qf 
sulfuric ccia mmM, 1-2.5 :«!* §i# sM v&mM t« 
80»- ©a-m- «t#sa tfc«a a -of l,»s :f* (0',Olf4 
»®1#| ©f ffoai«t ttitrit# in 3*5 ©f water wm M4t4 
.tro:prlg© witfe stlrrlsf, ©f tM «©€feis aiteit# 
«o3.olsS-©« Imt teen IHi.®- Btatof# w»s .gsiitly 
for flftetii minutes. The contents thp flmk wmm thm 
»oi®€, s»d «ib|©#t©t, to w%&m Mstillstioa. 
The compsmiia. »Meli distilled over with stew suited ai 
120®. Aftef r««if^stalliastion trom ethatt«l tim straif-
mlomA a@@€l0s tmltm &% 120-131®. A 
from glseial s«eti# metd, aid not <^sjaif# %h% a#ltiiif 
file fi^a iJttrtftM l.'»»ltroel.ibenKOfurafi was, 13S m 
33 . 
ABri..* Oalo€* for Sj^gHYO^It 1-, 6,5f, foMflis 1, 
6 7^ 6.:.?©. 
Preparation of I'*teitto^'4*a0etaaltiQdlb®azofttratt 
fiit r#iae%t«a wsp oat iit m. aprsaratttS glaiiaf' 
to tlmt In ©rpmi© i^ntliases. • <Qa# graa ®f 
2.-iiit^o-.4«,a<s«ttaiii0il"bs»gofttm8 waa pla:©#4 1® m 
msa :@1,* mt ©tfema©! aitA stomt 1 §» 0f Eaasy 
iiidkel (ill Sie wa# tli@ii plmeei. ia 
•fea |sol£©t ®:f tfee sliakl»g mtlais#, ttie :l^-irog#« prea^r# 
e#t mt 4f ll>®. •©« til© gamg# (4 aat tli© ®mte^ 
Jaoket #f tli« ©©ntaiaer witii fii« p3?@#«i» 
troppet & p&m%A in.a f« iilnut'='s, tet tlie slrnkSag 
wm ©••aatli«@4 f&T mm feoai' t» ©ri»F to .iiifare ©oa^l#t» 
CiO) CS-ilman, **03^5anla Syntlieses,'* Ooll. Vol. I, John Mll»f 
anct Sons, Inc., Mew York, M. Y., 1932,, p. 5S, ., S 
(91) Covert and AaXliis^ J. Am. Ch8m> 8oo., i4> 4116 
Si • 
reduction,. Tim colorless solution tms separated fmm "Hi# 
mtalyst fey flltratlm, and tli# pFo€a©% wm pwmlp^ktmtmA 
quantitatively ^rhen 300 lal. #f wat®!* wat ai.a.er4 slowly to 
the aloohollo solution. After one reorrstalliiatlon fmm 
th« I~asiii®-4«aoet8ffliii0dibeiizoftiraa at 
208®, A further reoairystall! Ration from et&aaol. €14 a«t 
11.64. 
^affl {0.00195 «lt| of l-amlno-4-acetaiainodi'benaof«mii was 
refluxed for tMrtf minutes In I'Z rJ.« of bensene sostaljilag 
ttiB qmmmtltw mt s»#tle sts^ifif 
wmt Into solution m€ precipitated out m tti# 
€i«®o»Gse#trl t#rS.-vatlv© in t»© 
liaatlons fTOa glaolal acetic a^M lti« prMwt s:«lte4 at 
30?-308®,, sat the uieltlng point wm mt ©fesafsft fey furtto.#r 
r#eif®talllgatt#a» 
S, Froa l".fero»»'#<*«.&«i^lae41foeB:ieflig»^» f#a^^p»g 
Co.044 ©f ^"acetaalnodlbenzofurari "^as brcvaimttteA la 
glacial se#ti© a®i€ "by th& atAlttoii, of 4S nl.^ &t m mmlm 
hmmim {in gla@S«l a©«tie soluttoa, ylelMag 12 g. 
- 6u «* 
thmrf) of l«lJr'OKC3-4-ae#tafflifiodll3i©ngofuraji,^ s.p,, ?22^* 
Into @s#ii' ®f two Sariag wsm plm^ al... of 
conctl, ai'iiaonium l2.ydro:g:lde and en intlnate mixture of 3 g, 
of l-»l>TOao-4~a0©taiiiii0<il'ben20fiirgfi aM 3 g. of cuprotis 
b^oalie. ft© heated in ma eteatiri© 
Base at 175® for thirty hours, after %-f loh tti# ^osbined 
mmtmtm ©f tli® tw mm wi.fe fottr SO-al* 
isortloris ©f benzene, fit# combined benxene extract# *®r® 
overnlglit iftth anhydrous bocUusi sulfate, llieii glml'-en 
fm m tm si«tt«g wltli Mo^ite, «iit filtieret.* Bmm ailli-
lite^s ©f aeetie anliyarM# was Qm hmT^ 
the dlaeat&ada® eompoamd i»4 #j®s»sr«t#A m# filtgrM 
off .  0j^stallIzstion frora glaoial aeetlc acid gmW9 3-»S g# 
(45,.'! yield) of white needlne neltinfr at 307-3QB®. 
A stxet. aeltiiitf |>0int detenalnatleit tf tli-e ©oapettat# 
priipafei. ai t^oL i (A) (B) showed ito t#pre#gio»-, 
Oslea, for %A4®3%^' 
9 19. 
Fyepafatlon of l,4">Plamlnodiben20fm'aR Olhy^roolilogMe 
?wo and oE®»lialf ^aM ©f 1,.4-Alaoeta®i»iodll)®nmofut'aii 
C»»p. 30?-308®| was for two Uomr* 35 ml, of 
-tttsa#! ati€ 3g .•ml. ©f ©©fie4» l^tr«eM.0rl«s a©4d. fim 
^.ti^An^QhlorXm was prmtplt%te§, qaantltatlTelf wfetn tli© 
r#a©%ion aitxtiii't was -©©olst* -Sil'S was s«pmr«.te4 ly 
* '63L 
filtration m& @4 tmm water to wliieh m. little 
a©M lat hm& maieA. fjpeeipltatiaa wm aa## 
complete 'toy Jiydrogen ehlorlde gas into tfe-e aqudou® 
solution. Sie pire white dih;/«lroolilorlde ml: 32S-33f®* 
iftl@4, f©F G^gfl^gOClgW^: i., 10..,33. fca«df i, 
10.50. 
Si® tvm wta©,. W sMitiea #f ©©net* «siiofti«fc-
t© tli.i soll€ 4iliyd3P©'©lil#ri€«,, a«ltM at @6-S?®.» 
fli« fi?®# tea-s# wag t<i» s^nslti*# te aii'- .3?o» 
•effstallimM bf »tla«,3?F pr€s«e#ir#«» 
One-tsEtli gms^of l!«riitro-4«a.c@tamlnodi.l>enzofur'a»: #«•»" 
peiidti. ift S sl» #f anlaj&riae m* moleS. t# -JO® saiaA 
O.t A, mi tw^Mg aitri© «ei€ fsp-^g. l.*4't) «g aA^tt 
wlB€ *ltii stirring* stirring wmM f&Jt twesty 
at«t©s f©llowiag tli« sfttltieit «kf tli® uitrie a#ia.» tiarlug 
whi^i tia© r®llciw need©® Mtm s^ci^stallim'* 
tlon tTom glft^lal soetlc aelA tli# tcipoma melted m%. 286« 
Si6^. ^es^fitalliEatim f^eis. aeetom©., .«« ffcia 
glaoi&l s##ti0 aeit raised tJie mtltlag p#l»t to ga8«, 
teal* ial0t.« foi* i, 13., tS. fwM?. 1,. 
lS*4i, 
«fli# vritm %e p»st#fttl to If, S» B. Willig tMs «i©^i*o-
aiiffla.s as.^r»is» 
. f&is is differsgnt fro® tli# nitration- prodiict 
&t aat is l.,?-
ainl1:;ro-4-aoetaBiinodi'Dengofuran. 
:@ne»t©iit& grg® of 3-altPo-^4~ac©taminodiben&®fefgii wa.s 
-nitfatst. ms4« the »mm ©©-^attisa# at !&#»« #«8»lfe«€ 
for til© nitration of l-nitro-4-acetamino<aibenzofu:raB^ with 
Wm mo^ptlQn i^at t*lce as such nitric acid wm mmM* ¥hm 
mlf 0.5 #f mttrlQ a®i4 vm as©€, Wm 
ooapouad wm Ctfflpilt to puritj, a»t tli« ri.«M was rmw 
%m* M iMm mm&ti&m bo pF©fe-#t »#pgr«t©€» aat tli« 
aotion raixture >/as pourefl on oraaked ice. After 'teo crys« 
talllsatioas from glacial acetic acid, tM diJiitro-a®#$sffl4«© 
s^ipattiid if^l^-at. mt 377-370*. 
teA. Calcd. for Gx4Hg0gM^;. I:,. 13.35. feiiafts 
M miM9& -selttsf p#lnt deteisaination with tli# l.,f (f |-
tliii.%f^#^«e#tmaifi0dll3ea2.©fe»ii resulted In a t@pf©s@ion 
to 25t«. 
Mrmt dlnltratlon of 4--aoetaEalnoiJ.'b«yisofuran .gme $k 
protaet wMeti »«lt©t 30O-361® after wsryst^limstlm 
froa glacial acetl# aeld and acetone, Ste©# a further' 
ory stall! Eat ion frsa acetone did not tli« melting 
point, tM# wm msmm^A. t» fe»- Fai?® sat was- .aaslys-@«. 
S3 
Its aaalysia C*# 13,SO) aheoked tiie theoretical talae 
a It mm 
fQHiid that m reorystalllEation {with prreat l#es) fro® & 
t&w§B voliwm &f toluene raised the laelting pslnt to 384* 
ant a aixed laeltinr: point determination with l,7(?)-4lBit3p@« 
^'^m^tmlmdlhemoturm wm BQt^» The impurity in th# 
pm€m% ®«lttiig at gSO-SSl® *»s p»bably sii©tli®r 
@0ap»«iA,, possibly 3,0(? )-dinltro-4"acetaminodibensofuras* 
It ##««« 2'easonable to oonducle that the second nits?® girewp 
@at«i»«A tlie- «ii:«t%etitmtea iMol^ia# i« .ttt### reaetioasi fm-
nitX''ation of l-nitro-2-na.pht.hoi (93) gives l,6-diHitPo-3-
mmS, the liyclroxyl i»ttp i* ^©wa t«> M 
& stronjrer ortho-para director than tit# mmtw ino 
ii#tli©€ was gttgifitti. a prepsratian ©f 
ti«tlwl.aailiB« fmm lltliliia tistfeylaaii.# mat b»»li»#ii»»© 
(03 )• Lithium dietlijlmide ms prepared aeeoMiag to tfe# 
of Siefjler and Ohlinger (94) by addinf* ijrepwi^#., 
witli S.et g» (0.08 ©f €ietbylaaia©-, 4is8-olT@€ 
ia 2S ml, of emer to E-Mtyllittiltta p»ps^#4 Aa 
tti@ tt*al saiia«r 11 g* C0..OS :aiil0) «f j«te$yl 
(92) Gc?rsan patent 670,358 /g. A,, S3, S916 (1939J7. 
(93) Bergsti'oia, Wrigjit, Chandler and (rllke;^^ J. ^em»« 
1, 170 (1936).' , • 
{i4| ^ iegler and Ohliagsf, AnK>^ iSS. 84 
oTer 0»X6 g. afeal &i lithima, 
Sioa^i li«at »«s mmXm€ turlfig %Ms t© «aa«« a 
refluxing. Stirring xfas oontinust fof fif%®#ft alR» 
«te« aft#r _whicli tia® 10,2 g, (0,04 ©f 4-l5®«odib@iiso<-
C»,p. tissolTed in 60 lal* #f etJiey 
»im« a^4M slowly. S« noticeable mmunt 1i®«t wm« wali'M, 
lat. Wm seltttiQU graammllf: '6»m©t 
houj* of stirriiif, tJi# solution w*a @13<»»€ t® #%.»»€-©ir®iP» 
niplit. 
f» Eilllillters M wmtm vns then aiSM- m& th# ©tli#!* 
solatioa «:i;'l.paete4 with. sw#r«l portions of 
miM, fli# #Q*Mii#d extracts wme fm m li«r witii 
lerite., ^»s tXltme6. and upAb basis wtth .aii»oiiia-» lli,t 
pm&i^t @#^aFat®€ as a colorless oil. fm mmm0 my #i» 
etl2|'la»iae the molutlm a©ataiaiBf tfat &it wm$ lolled, ia 
sa open heaksr^ until no ©f amiosla &r 41©ttiyl«ilii# veg 
p«»#pllt)le, tfee» a©g% &f gmpermtmt^ liqmM wae €«-
©anted -^nd tii# residual ©11,. tpg-ether vitli s©a# df th« 
eoliitl©a, *ft.9 tmmtrnTB^ an feltwi#!'®.? flmk aai piao«A 
,1a, tlie .3r»fi»lg®t»st#r ©veral,^#, ti»# th& oil 
«f^.gtallis,e€ imto white needles. 
•|fe# «©l,ia ©^st^ll^e. 0&p&a>tM W f^llt»tloa m€ 
*as!i@d wltli wmtmT to »a©V(ft *ay »ltg.„, tb@a 
iriet ant tmk©tt tt,p In.mnhyarous ^ther froa S.3S g., 
(30^. m«.owl of pire Ig^iii'eolilariae wm 
m * 
oy passing ±n liyarogea Wmm #rigJjiai. 
#«i#r •sola"feS.« wm» S-S g. #f 
mmr^^n'^ly, the yield wm» 45 Qf tlie theoretical If ^assi 
m t&© mmM% M hw&m actually used In %li#: r«m#» 
tion. 
Hie 4~dietii}'ia»inodi'bengofuran hydrochloriae »ltec 
at tti# f»@ hmm ©tttein^A. tmm tt at 
islet, for 1,^ 5.86. towafti 1, 
LitMum dlemylaaM© aaf fe® la good yields 
4tiPeotly fro© sua IttMaM if tli#r© is 
pre«#nt as a catalyst aa «i?gasi# ®«p©«M mm% m mpMbm^ 
l®tt€, to. #ii.0li litMua aaag to gif» m t»0 
Fgemration oS 4^BMe^sS'lm^M%hmm1Mrm 
LitMm wmm -pr»p»'#t fi*oa 
aiift anhydrous filiae^ylam^ne, f#. 0.4 q- exoem #lf©r 
G.#€f f., &%m} ®f llf&laa. la .3© ml* of ^^4*4, 
3.'^4 g. {0.0S3 mole) of n-bmtfl in 1$ al# 
«f effe.-#r, ItayMaf *s,i f#r ©at-Mir h<ittr after 
all :©-,f til# lial.ia@ lia.€ M«ri &mm sat m«B tM solmttoa w&s 
CM) U. B. patent 8,141,058 Z^. A., 3538 (1939J7; ^«o, 
unpublisiied work toy R. ^ drounse, tliis laboratory* 
** 06 
filtertt Wtmmgh a glass wol plug, fa tJad i$Xt&-eA 
tt&m wmm mM.^A I*.? g* mSLm) •&€ 
aolvea in at ©f Tlie addition of the «iii# 
®«.mfi©4 only ygflttxiag:, fli.«ii 3 g*. {0,013 »1#) ©f 
4-bTOffiodibensofuran «m» added and th© mixturt was allowed 
to stir o-g-ernight. fh# flask «# stopperei. sni. allowd to 
staaft st m&m for &» additional tisPe©- €af», 
after -mtoh. tis® wmmtlon ws w@»'le€ up as A@#©rl.fee€ 
is tls@ p^mMXns «« obtaisst "h*M g# 
(63'^) ©f crystalline Msic ssterial., 'hmwrn ia 
color. I>ecolorination n^ith l#rlte ®nd tw# crystallizations 
ss*» -©.S «•* #f pai*# 
4il»#ai!;«fttraii,: eolorles# pl&tm suiting at 
f#r 6,.a,«0»j S, 0,64.. fmmrn I, 6.89. 
Besatiott ©f a<»Bm1yllitliiuB 
tliis »a©tioa wa®. first ts^eetlgatet hw WillAS' C'SS) 
mh& ©Malaga it 4-dlbenzofu mneajc^oxylie %©ta ia §7^ 
yi«l4 mpoR #.grbopatio.ii after mttmrniMg t&e liixtttr# fer' 
mmm «ftt ©ns-lialf h&mm-. &© m^hmgrn. mmttm ta&#s 
pl&e# ir»ry rapidly, ant tm l©iig^ reflaxinf la mt a«##s» 
smrf, as tli# «:tp#riseiits 4«s©ril3«a to«i0w 
jft*Bmtyllltisimm, prepsrsi froa 1»S5 g.» of lithiiffl 
ii#tal C«6#ss|- atit i,.lS g..^ C0.03?8 «le) of j-tetyl bTOiii4»,. 
ia iO ©f ©tlier was a4i@i t©- S f- CO.OBOt aole) »f 
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^-brojiiodibenzofuran in 100 ml. of v/ara feeiiz^a#, A. h^rnVf 
wtilte pr0#iptt&.'l© fo»#t ImMmtAj. Si# miMMm *as 
stirred and 2»@£liix#€ for fir® slmtes,; mA w&m ©a^fefJWateS, 
vlth solid mmhon ^tioxldo eicactly ten »lnut€ig th# 
solutiojis »«» ffiixel* Sie field of 4--€i'ft®ag©f«i'aiii0a]^©xyli# 
a©id ms 4^, »..p» 
^Ih&n tb© sfeav# p,TOp#rtions *«re rtflnEM t&r %w®isty*. 
five minutes yield #f 4-dibenaGfuimat«boxyll@' 
siting at ^0-^4* »8 3.58 g. (60.1^). &« n«%»l r®#!-
Aa# fB&a 1iii» weighed 1.0 g. ana melt#€ st M&-
ISi®* Eecrystalliaatlon froia glacial acetic acla 3.®?% 
ma4ILs«©i.y«4 M mg* mt seltiaf st Ail# 
produot wliioh fiiasolfed and separated on cooling 
atlteft At X65-16S®. ''fkiB me shown to be ai«-4-dibenaofuryl 
^et&m CaixM msltine, point). Itoa »at#ria3. wMsh aaltet 
at ,g68-870® gav# a purple color witii eoaed. eulfurlo acid. 
mn& f®»#a a ftssponat wliieli a®lt«4 at 236*22®* 
with aoetie anlj^drldt aiii, & flrop of ptilfttfifi aeid« Bi© 
latter produot aepr©s»«i, •&# laelting pslat 0f tli® stsrtiRf 
a«t@rial Ca00-3f©*l to Thwm% fa®ts m-
tertiary «i:«s%ia©l# m€ th.^ comj-xjund welting at iSS-afO® w« 
show ta h@. ti?l.-4»-Mb®iii:ofi«^l©-ar%la®3. fey wltli 
tlie s|mttie8l«©t in the experiaeat wlii©li tQlXms* 
®ie f©j«atl0:H. 0f emflslnols #a #arbotiiation #f ©(iigandlttMlua 
*• -©8 •** 
eeapQuMi i# tm% a mm observation (05) i ,0^), m la-
«taiie«« h&w» h^m mpm%9& &t fonation &% ttia 
©f #©l:i4 dioxide. 
PF^paratloa of fri-'4*4ibetigoftiryXearbiRol 
Tim 4-sarboaetiioxjdife«aaofiiraa was prcpsreA fs. aocoi*-
to©# with me iirtttioms- m Hayes (31).. fifty gmms fif 
4-aib-®ii20fmi*aiioarboxylic a«ia »a# sag3>#iii©4 t». SOO ®1., &t 
Methanol, the mixtms"© satupatet wttli chloride 
®t thm i*©,flax ami. %h6n fof» aa. 
tionil foa» tpon cooling, 46. i g. <8?fi>) of Idag 
ibit# Bi6»€1.6g,. JS..P, 95-96®, g^jpmrated. Dilution 0f Wm 
»etii#.r yi,#I.-i«4 S*0 soi-^a of legs par# sssteM:^,,. 
fiis yi«M, #«t#3r was 96'}». 
ttirty gfws #f -5i^as#aiyga was .ii©talate€ wit& ^• 
butyllitMun from S4.8 f (0.40 isole) #f 
aa4 S#S g, {O.SO? ©f litlitiia tm 8&) ^al* 
©f ©tlisrw Slfa 5.02 g. (0,038 raole) of 4--carbo»t%lisxf» 
dibensof-araa Aigsol-y®# gm 60 ral. of benxene was ijp©|»-
fliw# WMM wig&mms mtXmx$.mg -Ails tli# •mMm wm 
.^iag aM#t» mA a whits crystalline preoipitat# 
ip®aotion *a,0 stirx-et aft€ F«f3.«x®€ 
tmw mm &«r rnttm m£. m%m* 'f&e 
(951 0ilaaii and Van Iss, J, Chga. iS, 1388 CiSlSl* 
(96) Mittig and Poekelg, 'SS*'r7'''"f8',»' 't"l'^391. 
t#st <9?) for m -S^^sstal liiikag© wms p®git4ir@ at: 
tM.s is#Jlai|-* Mf»- mmtSmkAf ^Amtw^trng tMm miMtmr&f to 
solid m&M f 11 tared off and extraeted •with tooilini:: ttliattel 
t#- pmmm mf ##%g^ sua- fkS.0 
tm&tmmt 1-tft 11»7 g, (9^) of a whit# #rf«tftl.l£ne p©wd#r 
9hioh mAtM at 365-267®. mtrm&tlm with 
mt««t tiis selttiif p^tmt t& . A «is#4 seltlog 
point ifith til# pw&'&uot mBltlnr, m% 268-370®, Isolated tnm 
the oarbonaties @f 4-dlbeiiEOfu2'yllithlura, wm not 
Is^if^gtallltttioa fji«da^ a sixte# Qf ®ipal velw^a ©f a©«t#ii« 
srA tioxam# gst©. m flna.1 Belting point of 274-375®, 
Att&l. f©^ ®S*t|. 1,. 4,1S:, f#wa€l 
#, 83.8; H, 4.23. 
g'^^:agatl.oa #g 
p*a»t {0.007 mole) of S-Jiydi^osydlbitiis^furan 
'MM*} wmm stt-sp-«Att ia ^  si. #f awti© aali^#yi4# 
aal S .Af©ps #f eoncd. sulfuric acid »€#»;€• l#ft of tli# 
solid wm% ittto solution ifew tli# a#i4 waa aM tli# 
fls«k, be«aa# wsj».« »!# silxttt^Pt was far t^a 
mlmntrn 1# #6»pi«%e th© reaction. Spea oooIIrej, t&# 
M#ti-a «olS..41fi#« to & «rret«ia.i»e- '»»»# «Meli wm hw&kwm 
mp fey itlrring, «»€ filterM te f-leld 16 g* of wMt# platfs-
ii0lting at lll-as*.,. Addition ©f watsi* to tli© flltmt# 
(97) 011»ii atit Sohulse,. Sog«« 4t, 2002 (1935)* 
mm *7^  ^
gave anotJier i g.». M crystals* "Riess wm^ oombinei. aaft 
r«eier«tallizeA #r:®i3S8#l. %© §1*# 17.4 g, Cfff 
of 3-aestosydl)>en20furaa BGltlnp; «t 115-116®. 4 
reci'jstalllaatlon f»pa mWmm^ did not change tli# meltii^ 
Anal> Oalod, for G, 74.3; S, 4.46* F#aiidt 
e, fl.gl; 1, 
fb# m» Ei^t«e€ fmm 
s»t Jfas3cs0ii CS6) for tto# Frlss rmrrari^eitient of 
Wlm graas fo.oss a®!#! «f gx«ae«t«yi.ilbNiai®-
f«rsii aad. ^ «f jg.,**teti?aol3loroetlii.a0 were plae®4.,l». 
m, 200-ffll» fla^ s s#®»ea^-:i#iL.2.et.,8tiffrer, % 
csondenser into fe# top of iftl-A a /0lilftf*i4e tub# hat 
h&^n iiiaertei., sa€. & Iioppex^ tmw adding mlwrntmrn 
fk% -mntrnts pf, tti® fMik wm9 to afeomt 60® wMle 
3 .2  g*  ilO'p excess ovtr 0.033 mole) of ^Amilnnm ohlorid# 
wm mMmA. In ssiall 'Sai^iaiitSj after tli# alxtwr'# was 
to 14:0* tm' oa© li@»r and allowed to #ttiP mt .»©«» 
t#api#fati3ai*'e f^r sevsn .lioarft, Poll&wiaiy l^ai^olysds, tlit 
60l*@«t *ss- »®ov«a fer st«» tiitillatiftii «€ tfe© r®#ita« 
wma. .s^paratM from fb® «t«r W filtration* Fe«M«® 
f®8) Hey a»4 ^^ssiso», J. Shea. Soq.» ^2 Cl9it|-. 
was t© "boiltnc with 10$ sodium l#st mi 
ttatfPial wmt .teto solution tet m part 41.8-
golved with difficulty, and. preoipitated out a,s 
yellow plmtmm tii@ solution vm- to room tmpewm" 
ai.% ©a acidificEtlon, yieldei, 1 g« CgSS^I ©f f#ll©w 
si^slalt atlting at i8&-166,5®» RgoryatallisRtloa tmm 
mint# mt^ml ant tllut© ti?©^a»o.l. »J.s#d Belting 
%m liftwlit#.,. Jletl3|*latio.n. sRt ©xltsttoR Cs®e t&« fol3.«wiftg, 
experimentg) to a-setfe^xy-S-tibonnoftimiiiear'feo^lie se.tl 
tbis t© fee 3*so®tyl^3»l)j'dpoa:FAi^ea gofuran > Si# ml&T 
«f m&mpmmtl was not altered by distillation (fe.p* 
SifV'f W F@p«at#i wi«i Sorlt# in aleoM©!*. 
Anal. for t, fi,35 1, f©a»t:t 
a, 74.14; H,. 4.4i« 
^IfeEli s©lmMs pertiea ©f tfe# »»!&»,# ©s 
yleldeft 3-4 g.» ef pal© jellow .»oil€ at- lOS^-
11#®:. Biig #©fit®as«a %tm is:©»erlc togetlisr 
wi;-©! i-lir4i?©xydibenEQftiran foraM mM m mmlt ©f 'h^ds^olftte 
el,i«vag® bF aluminum chloride, ilne# tMf crud# material 
wmM »o-t srrs^'^lllae res^ilr:* » pa-^^ *as 
m followi-i 
liglitaeii sillillt^ra M a#tl^l tmlfrnt©, g* «f tto# 
eftiA® l-acetyl-S-hjdroxydi'benaofupan ant fS «1, ©f 
*«F@ at th® reflux t«ipei»atur© iliil.,# 1# al* @f ^80# 
p&tm&ium lya^aiAe wm ati#a with stlfriiig,: 
Refitting waS' for- :toi» after %M stti?-
tioa mt tit# tooling, a «©1©2»1««# miX , 
wsa -tmlEsa w A*i tilute ethanal ssi allowM t# «t«a 
in til# f#r wtsrsl ^oat 0.3. #. ©f 
colorless- eublc oiTstal% m.p» 114-118^, wmm Aep©#itt€* 
Bi@s« a#3.t«€ at 121«13t® af%#r re8i^atallisati#a fi^oa 
mrnm 
Anal, Oaloi,. fof Fottiitf 
Sinae the frt## rt«»a,iif#a©at iwelres ©aly ©rtho aat 
gftga Ijoslttons^ flinee fes 'ft&m positio» 1# bloaled, 
a pi^##g® #f ^lalsatJ.®® tlits @sa. 'hm ftaay l*«eetfX* 
®i# ##l»s of ketoaes mmy «splAia®& 
tttiaeitaticr (99). Hus S-fflethoxyfoensii#li#B©ii« tsmiet 
©hslmtliiii 1« -colorlese, 'Ail© i-^«ro:ir^ii2Q-'-
pfeenotie mn tmm a #&itlate ^i»g is psl® yellow la ml&r$ 
2,3*-dihya^«yben2opfe«ft0ae Is bright ftllssf* As©.* S<-
as®%.rl*4-*^dr©xi'-iil«ii£©fa»B It t«l,# f«3.1« is iteil# 
it® «ette,yl Is colorless (SS)., 
fpgpamti« #f 
ffaa (0.0032 asle) ©f th® bJrigbt yellow 
lit I Stlaaa^ *0t»ganl«s ©hoiaist^,* Selm fil#y ant S&as, 
Mm torn., ». f.,, 1938, p. mm,. 
(is.p. 168«169®') wmm 41#-
s#lfs« m m s#tetl&ii #f 100 mf 0 aeAlaw ant 
40 A» of acetone, f© this wm added 10 al» {0.0588 mole) 
&t mmetbyl -imlfat#, »»€ mixture wm «ll»#t t# .s%«t 
0¥®rai£^t. ©urlsf tMs tl»© aost of #i© predmet hmA 
fated as small dpystsl®,. *a.t#r wa# Ma#€ ta Insur# 
©•p^l#t# |>-y«#ipitatlsa fli@ 
wmmm wi^ g©«lm :liyaroxide solution te A#stroy 
«»y .,rea«i«is.g tlmethyl suirsf® sat t# mw m«imag@t 
©{aposftA*. tM;» trmtmrnt yielded fS# Ct6f» 
tfe.e#i^) ©f i*-a#tlii0.sy*'S-'a©®tyldll5«iizofM^aB. ifM@fe 
a#l%M at lia^llS'*, a#WBta3J.l2«ti©ii .tmm #tfea»«l ri#14»ft 
¥»ilt€ a##41®« lilting at llS-114*. 
Calet. f-OF C# ?4»i% E,.. i»03. Fpanfii 
e,. f4.60j H, 4.0t* 
^yytpafallm @f .asM 
Itt aeeopfiano® wltli. tfe» f#a«i'ai pr®®4mre of Riaon a»€ 
fullocli. (100), to 0,1 g. ©f i"Beth02y-3-*&«etyldlb#a;isfi«ma 
la M m.* «f mA B A* #f %0 m&m a 
eoltttion ©f l©tln© 1» 3>ot«»iiis. ,iodid@ was aMM & tm^ 
at A ti»e Willi. aatil a p«»sn€iit i-aain#: 
Q«i«F r#silt«i.* TkB slxttire was fhrnn a«iltlfl«a witb 
elilerl© mala an€,, after addition @f m few ©rjatal.s ©f 
(100-) ,Ftt»ea a»4 fulloekj. J*. §8. MIS. (1934).. 
s&Mnm Mgulfit# t© mmm Iodine, w&.g' tlttmmd* 
flit fillw r».0ite%, wtii^, ifflelled stroncdy sf iodoform, 
»» ®i:tra©t«si '^rith dilute eeclluia hytlr-oxidei tli# filtered 
slkaline Bolutlon upon acidification yieM#4 •#fT fin# 
whit© needles •ferMcla laelted at 306-307® after fje^^Fstalliaa-
tlon fTOa 3(yj^ etbanol. A mixed meltlKg point wi^ tli® 0-
aeth©xy**3-€tl>'©agofttrarioa]Pboxyll.0 add hw M* 
'Wm- IsJ tmM #«i''bonstlon of t}\@ ©-rifrnaFa mf 
Preparation. of 
Bfet# #ci^!«tii$€ mms first pmprnmS. W lotfatietti? fioi). 
Its strnetuy® wa# proTsd by ^ McCoabi© mi. others (82), «iiQ 
©lta.iiie€ fmm & pli^-ari ©f 
tht ^ihmm .eoispound «.f®4 in tlie ©xperlioeats 
teas aade by students lii th® ttiiderg«4aal;« preparations 
mmmm a a©tifieatlo» mf Hoffseistor*# 
T>iii-»ty-f0er gfaiis <0.20 raole) of dibensofuraa, 0*5 g* 
of Ipon filing#, sua. 130 ®1* &f carbon tetraelilort€0 
plmmA In a ^0-ml. rovsnd-bottoraed flasic #quippM «ltli a 
wflax sad a dropplnif fiiii»©l. M mhhm stopper, 
.fitted wim a glass waa la tup «f tfc# 
#0ader#«r to ea«^ swsr th# hyte^i^teo»ia© f ia 
(101) Ann., 159, Sli |1871L 
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fe# reaction. tli# di^pping fiinn#!,. B4 al.. CC^«4S 
aol@) 0g hmmSM0 was aAfted &irlBg a peylofi #f ten to f if-. 
J' 
teen aiamteg; nt tb® s«e tlse the solution w&b 
gligMlf fey ii®)artiiig a tiroulatory a©t4©a lm tlie rlitg 
stand* After stanclin;r o-vernlght, cla^lag which tiae a pai^-
of Ish© piroduet asparated, e raixtui''e wag refluzed an a 
mter featii nmtil the- hmmlirn eo:l©r disapp«a3P®a.< fhis 
tiffiially g*'®^air0€ two to tso md ome-half hosiys* fhe ©ist4® 
p-r#4iio% @totai»e€ If flltratios^ after washing with irotii®-
Msalfite wttr, &.t sb®tit 1?0* &«€ 51 f» 
(77^)* f»0 erfstallizations froK toluene 'C2«€ sl» pef §«« 
ef eesfmindl gmfe Si g-» CS9|') ©f plates^ 
m.,p* 187-.1SS®,, The g,8-dib3?oiiiftiii5#aa<5ftt»s asy 
vithoat t@®#apOfiltion (fc.p* 230®'/S Mt F®e^»t«lli2a-
tioa is a B©re eff-tstiv® *«tlio€ ®f pii*ifi«atio:».. 
Preparatioii of a*fr*giBel^i3f€ifc:«izQftt'»a 
Ar intimate mixture ©f lOO g. |0,3Of ®f g,8» 
dlbroffiodibeiisofurafi Ca«p. 185-189®!# 3&Q g# of teolmieal,# 
flake «oaiiap*;^droxid© (70 MaGH), aad 3€ g#. of 
teong® %»« pcnired oiito a, sst ©f ilXJ g. #f «#pp#r 
taruiafs i»" 600-3^.* MO «1, &t m 
rnmppm sulfate solutioft: of Oua^^^SHgO 
ant its contents w#r© >:ept at 23S^-B4M^ 
for twelve ii«iM ia an electploaj-ly limtta touate <103). 
In wei^kiag mp, mt Wm w®m 
wtth 300 ®1.» ,6f wat®p, Ii0at®d t& hailing, ana fllttrM 
m ttatft ®d8 «traotlon yro##aar# wmm 
repeated siilH a fm' firops sf til» filtrate ga'S^d ao pre­
cipitate ©a acidifloation. 1500 !il,* af water wmM 
twmtmmM* fhm mmVin^ wm@ 
mMm &ml& to Congo Etfi. wttli hyajpoelilOFlo snd tli# 
llgM '%m pFocluot with 8«stioa* fim i:rS©d 
ff §* sat »elt#€. at .SS0*-S35®, tlie»-
»tl0sl is 63 g» Cth.# eruA# proauot 
•elmd#4 ®0€,i«s -elil.#!*!#©! • 
To 337.5 f* ©f era fie SiS-dihydroxydibenaofwuaa, pl^ 
paret as ttgex'ibeft above ®b4 4i.s«olT@a ia a liter 0f wt® 
©©ataiiiinff 103 g« ©# goaiw was «id©4 iS©" «1» 
©f dimethyl sulfate, oropwlse with Stirling. . Stifrlag m# 
@:#atiait«€ &t mm %mpeT&^m fm tm hmm. a:ft» tfe* &€€!••• 
tlon of til# dimethyl aulfat®; then the mixture ws# 
lioMrs SOF# at th» rsfiux tmpwrntum* At tfc# tat ef 
tiiat tlae, 30 g. of sottas was fttaet te i^stref-
say remaining dimethyl sulfate. yisM sf mim§» S^S-
4iMethaxj&.lhen.zotar9M wa# 3S1 g, #:F ®.^,» fM.« *a@ ^stillM, 
(b.p, 187V5 arai- > t© give, aft®r ej:^stalllE,^t.l®a f»a tSf 
ethanol, 89 g. of 'sftilt# platss selting at C&# 
(103) 9i« writer is fjs'ateful to Professor F« 1# l»wii. f©r 
use of hi® steel boofe* 
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product crystallises ne«5clles when a voluiae of 
golir©nt Is in, #,a4ition^ IS g» sf,.sos^feat law. 
TUio Material WM obtained fey concentrating the mlsoholic 
mm%hm Mquor*^ .Si® M tMe Gl&imm flask wa» «-
tracted with seireral portions of etliajiol %© yield «a s#ai« 
tioiml 30 g. of prodxict. fhis vae oomlblneil with flig IS g» 
ef ant ttstHiei.. lfl*/8 »•* | 
te ftf#, afttr erystalllaation frmi etliapol* M g. of wMt® 
ase€I.#s melting mt fc# total yitld ©# pMr# 
dis©tli©xydib-®ii2ofiiraB '^ss 113 g. otr 45.^ tsas^lL on tlie 
of StS-aibroBsc^ibtiisofttraa requirgd for its prepara­
tion. 
Aiml> Oalcd. tor C, 73.61; H, 5.30. 
i, .1, S.4f, 
Si€ S,8-dlr4etlioxyaibensojfuran ©sii al#« fe# purlfiei-
without fiistIllation. The product mmj hm «tfm#t.s€ 
witli p^tipQl:«aa. #«!•«*»• 00*08®-1,,. #r «tlma©i, tmm wht^h 
Hi® 3,&-dlmstlio:^dife«»se:fsi.^«i crystallizes i^adily* A 
im8i^.r #-f ei'ysislXi.gstleiis- wqulret, h&wmBr, to iJFlnf 
tiiii Mluln , m© t& 
^eDaratioR of 3,B*Difflethosydil>eii&ofiiyaa Florate 
fo Q.S g.. (0.0022 #f a,,S*^ti»etfe©xr€lbtntofttraa 
dissolved, in B al* o.f hot afegolitte ©tliaaol was « 
®olutlQ» m g* i§,mS2. -a©!#! #f seit !»• 5 '«!. 
#f ii6% absolute ®i8 aolttfloms w#r® ^ilet 
«ii« aiautt &m&. mm eool. It #«•» 
te conoentrat® tli# solution to about one-tli3.rd its woIbh® 
litfor# tiift w@»M. precipitat®. fli« tt«@fil©s 
melted at 117-118® after two oi^stalllKatloni f»s «l3tolute 
ethanol, 
SmA;*- IS.Si., 
F#mnai Methoxyl, 13.44. 
Biij. pinimt# is very soluble is #tlis.ii0l «ii€ i# 
p«##t by cold w^ter. 
f« 45.G g, (0.20 sole) of 2,8-dimeth,oxydib«izofu»% 
€i#.g©2.vsa la i 0f glacial. .acid was 
^opfis®,, «l*. of « »|.ar solution of .la glmlml 
acetic «M.* Si« reaction was carried owt- at ro«»a t«»p.t5Pa» 
tmm mM th© s-eliitlos 'ws# stlrret .%b©at 
-o.»«»^lj?€ »f tilt bi^salft# Imfl. l»»#a fttt##., « whit© eyystall.l» 
befa.ii t© a€4itio» #f *&#• bj?«liae 
ant hmT&* &« slxfttF# wa.t sll0w«4 to' 
gtan^ m& Wmm fllt&md wltte stietlo»». »sa jsi*#-' 
w®l^#t S4 g* aat ael.t#€ at 
Si© ma ti^ate4 with & fm ml, mMtm Msulfite 
g0l3»tl©ii .soft then concentrated to about P&O ml.., and this 
• -fS ^ 
OB ©oollng yleMM. sa additional 16 g* ©f product WiXmh 
alft© at Wms mkMg W0 esaMisM mmm 
yield §3.^ &t 1&# theoretical. 
fifs 4ibro»o es^oaMs *#r@ fros-
thifi. rnkxtum* My treataent Mttli boiliag .as^toM, th# mttm 
®ol»bl@,&iit melting isomer, wMelj .©oa^^ristS about 
t»o«tMra« ©.f thm mm» -ti®.«ol¥e€-,# 'ffeis f9»«t • 
wMte aft#€3.w# which melted at 196-197® after r#«ryfitalliz.®» 
tion froat^ &®etoae, etlmnol and isopropsnol,, mi. it mww 
1 >9"-aibrogo*t^8-*5la®thozyditteKgQftiraR (IPSI. 
Oalcd. for C'X4%O^3^^0* 41.45. Found: 
is»:, 
A a|,x#4 laeltinF" point with the dibromo-diiaethoxy coa-' 
pemnft #bt®ia#a bj metl'iylation of the Ei^isination proauot 
#f- *mt «©%^- 4#pi«:8.##€* 
Sit Fisidu^ f^m the aeeton# sxtr-otioa ii#lt#t. at 
B40% md BummeMim' r@«i^,tta3.ii»tl0ai fmm bmnzme:, 
ttifxaa® ana. glacial m9ti0 acid gave Ait# 
seitM. at S60-361®* fitis «fi>iapound is probably 3,7*-aibPOii®» • 
3#:S»i.isstkex|'itfe#».i«fw|?s».. 
fl0il fhe struotures of all of the 1,9-deriva.tives dis-
cxisaed here depend, for final proof, on the conveiv 
sion of l,9-dimethyl~3,S-.aihyaroxydibenzofuran to 
the authentic l,9-'dim8tliyldlbenaofurari prepared by 
ring slo0itr«» lliis work is b^ing salaried <mt at 
the time of this writing. 
«i* 3Q 40-
mm, Calocl. for »i», 43...4S. Found*. 
Ir, 40'.,*»©, 
gjiietal&tioDi of 3«8>"Blafitli0x^dlbeiiaofur&ii 
fliirts' g^i®s (0.131 mole) of 2,8-diiBethoxydib«ii2ofuraB 
wmB dissolved $M SOO ral. of ether, and to this solution 
wm a4i.#4 as mmmM. mm- M a#les of n~butyll.|.tlii«s# pwm» 
pared frois t»S g... Cl»^ f» s*oa«) of llthiaa. a»t 6i §;« 
(0,6 s»l@l .in 300 al. of '&#-
aixtUF# was refluxei, gantly fdr 6i#it hours and th« 
bonateS with on mmmM^ mi solid earbon tioa;14«» Mtm 
•»soval ®f th# »&er % ti«Mllatlon the was. tafc* 
mp ta SOO ml. @f wftttr and the solution Wms refluxet with 
Iwit-t, filt^edj. «ft acidified. .yitlft was $1 g. ©f 
f#ll#w^ solid (w.p., 210-230^) which s»(ill#€ strongly ®f 
valeric acid, this w&t lul^eriaed ant sxtracted at tti® 
refliii: tmper&tum with S*0 ®1..« mt wMA laft 
fei^iat 10,7 g. C35.?fl) ©# whit# ®rytt&lliB«. »&t©rial wM.#i 
a#ltet at Tlire# »erystslltsatioaa fi^a gl&eial 
seetic aeid gave S#4:5 f« (1S»1#) ®f th© ptir# s.S^dlmeiatoxy* 
dib^a^ofuran-l> 9->dioayfeoxylig asiA (103) wfelsh meltefi at 
Sfl-3?2®. A mrthm reorf8talll«tt#» fmm ^t&mm tM 
set ©hang# th« aeltinf^ point* 
mrnX* Oalca. for 60.S, 3*80; 
tt«.t;rali2«tl©a 158. Fetiai.! SO«S ant i0.»8| 
1, I.SS ana 3.8^i.i -n^atralltatiaii 1S6... 
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$li« @©r»sp©.!»ai»g Am& 
wiiicli erystalii^s F«a€ll|' and wMoli ©an %m diatlllM mt 
Im presstires-* Tk^ hm^t metUoa of 0Mal»lag pur® 2,^ 
&ii^i.wmf§.SMmmtawm Is fTOsi -of tQwme^ ®.r 
cle-'V ig@ #:f tlie 
4» From tii'd3:*o3ljaig of 
liflit Slid ^ws f0*§S B«i@) #Jf 
•il'b-«a2©-ftei'fta was f©r tmm' hours 
witto 30 mf hytraAl,©*-!© add .&aa 1# «i.., ®f 
e.-limsol, iltii tli# flat* ®©o3.e4 ta ttupesmtar#, 
R^strliiget sMt., ©stir# aixtaf# wae pmumA 
iatf <iOO^- wat:@i* t© ©'Oapl:©t#-
aig g&m 5.S #F a yS.Ad of itiit#. pl..gt®# aeltlng 
at 243-S43®, 
1:* ftpQg te^#:tliy2.atl.oii 3,S"diaetti03:jdib€ftsofm*aJi.> 
Fif© gmmB f0.dtg .W3l.«) #f S,S*aia@iai,osy411>«s#fttfaE, ia a 
.flmsli fltterd to a mmrnm&T tfeTOUfli a g3f®«iA->gl&git 
wm tQ^ tea todudps with BO aj,,.. «f glacial ftceti# 
aei€ a»i, 35 ml, of eonstant^bollliig lasrdrobroaie m«M. 
After "bfting ooslet to yoQ» ©f 
tb® fla.ak ware poia-ad i,R%o 40& al# wat«F. fliiii gaw 
4»S8 g. or a 96/- ©f nicely plat®# »©it» 
Iw^ at B41«S42*,»: 4 ^f»oa SCJ^ sthaaol 
»i«eA tfeft iieltiag tcs 
Anal. Calcd, O13H3O3: G, 71^97; S# 4.03. 
Foaatl i:, ?1.60j S, 4.ie, 
•Sie is selafel# Im 
©tlisaol. It is soluble in 'bolline water to th« extent ©f 
§, pm %Mm, from which It. preelpitat## m% 
tlvely when cooled to room teiap^raturt* Ittfa. ftrrl# 
ride solution-, it giires an intens* green #ol«r. 
§imm work m« the pr#fsrati0a ©f tM# 
©oapouftd Iff mQtiim m^thoa has hem r®poj»t«ft is tli® patent 
tm&tmmt mt S,5,5*-trihya»^-»2«-».6liloi!©M« 
phenyl with ^kall«s g,ft-dll!yaroxytll>«Js«oflir«n 
s«ltiiig mt .S43-.S44® (53). 
.frePftratioii mt g-*8«*&l.a@#teata.ilt»iigeftt^a 
Wwm ^0 g. ©f t&er® w&s. ©fe-
taiaet, l.a tw ^m&Sf using Ife® m& pw^pmt%mm 
t«8@riib»i. preTloasij Cp. fftl 139 t» of eraA® 
rnMmizmimmM* &is was ,itt.ip#ii4«4 ia ig© «1« ©f a.@®tie 
aahl'drld® m&& 1 A . of ©oncfi. «iilf«ri© &0A4 was a4t®€. 
the Bisrtiar# wm r©fl«xe4 fm mm liair aai then, «ft®r 
tiiorottgh cooling, about gO «1,. mt wter wai eauticRasly 
a€d04. fh&m wmw "rlgeroiis boiliag ev#n theiigh th# wmtm 
wm &mm mom^mrn. til# rndtitloa #f nor® wat«r 
ao far#i®r •t'rolmtlett of the solatloa wme 
to 1 liter after stsaaiag «®¥'tr&l tars^ wmm 
fhm yl«M ms 117 g* .CS9.2i>», ®a the 4i« 
hmmQ ^&mpmn0: &f mmSM tm pr@tm©% ^i©h at ISS^-, 
fhie €:l8till#t araoothly (b.p., 312»•) and was ©tetatoet 
m «olorl#:#« after .e^etalliisttoa f»B 
fli« field m# ?f f* l«set o» tfet €iter«0' 
s*p. 150-151®. 
A»l» ^Oal#€. tm % 6t*-S.| 1, 4-r38.' FmiMi 
8f,®Sj 1, 4.30. 
Prepagfttion #f 3''A<?#.t#xy*:S«*gte%lioq-ai^en:S#fmyfta 
la mmm preliailaaff attiispts t# t««©tliylat#' S#S-
a.imetlio*rftll>«iisefti:i'aii witii 17# aclfi in fl«lal 
a©i€ was obtain#! s«@ &wm.Ss 2-liy4rcsiywS«. 
setlidxytitoeiiEOfuraii which eoiiliJ fees b#8t purified througli . 
Qmmmiem %o tit# mm%-mw 
fm gpmm CO* 044 aol®) @f 2,,6-dis«t!iQxytil»aiioftir»ti 
la iO »1* «f flaoial aeetlc acid m& 4CJ ^t3P©t@ii 
tH^aldt ia glacial a©M ISaataan. loAak i@, | was 
flaxs€ for teir®. Wpon t&t aftdition of i§0 »!• 
#f w&tm m ©11 mirnh m gtatt^iag ^fessfet t# 
a #.8iil-«oli€ §ua that could be filter©!. frfis%a#at sf' 
ttiis aaterlal with 10^ sodiuia hyslroxid# ti#8ol*©i. ttee 8#8*» 
4il^drosydllJ®ii350furaii and pr#@I.pltat«t tfe# sotiae «sl:t ef 
3»&y4roxj-0"Betlioxj«lib#naoftti*sJi# wtoleli *&«. #Maiiie€ as 
Ittatreu# t&a plmtst ©a filtration* lsi4ifieati©s ©.f tls® 
 ^03 
alkaline fielded 6,5 g» mt g,.8-i,iliy4?©xrdit)©ag0» 
£tmm asltlag «t %aroeM,oi»ie aslt mm git@t 
t& m aqueous solatisn ©f the sodium salt ®f %li® laao^ 
#oapound, and th«. i-li®'ilrdEy-8»»©t}i«iy-
€IlJ@niiof«rari separated ss mn #il. fMs ,a.ii#tylat©€ la 
•fete# maasl manner with 10 -mf metlm ani 3 
t o p i 1 * 1  g - .  @ f  
th# acetoxy oompounrl whlcli JB0lte<l at 10&-107®, f»o r®-
©^gtallixationa from ethanol mtgdfi. tk# poimt to 
I10*. 
_Ansl« Calcd.* Jfoy ^15^12^4* 70#SO# 4.ii.70#-
fettnti- §, f0..»l.g aaa ?O.O0| 1, i,tS sut 
©a® .g»as #;f g^s#0te^«i«»etfe©xyMfe«aspfttrtfi *as. 
flwsftt for «M da©-lislf to»rs irltii 10 &f mm&* 
^fir©©lil#ri© »ia sBt 10 ^*1* ®f t# *h®ii 
tlaa wa# <s#ole4 aii€ wlMi mtm,, pr©€«ot stpm--
i*atM as aa oil Khlcii #rf stslli2.«ft up&n ©wtmlflit, 
ia the fMs ®©1M, w#lgli®d 720 ag. 
CS6,2"^) s»4 «t 8S<-86®# w*» rec-rystalll2#a twie© 
fi^a peti»l©iis Asreupon it selteja. 
Mt aj-01«-... 
Jiliftl^ - Gsled. fdr %3%o^3* MM, FouMi 
l«'tii®xyl, 14*. St... 
, tlie prepu-atioa ef tM® ©oapanat fi*Qa 
a Mpli#nyX ring ©lejiir© wm reportet la a {l^|, 
Imt R© pliy«i,eal @«»stAiit0 w«re given. 
Preparation of l«9*P11?roao*»3.«S*dihydgoxytll>«Q&ofuraii (103) 
fo a stiw#! i«sp®a:Sion of W g, »f 
rnhBm&tmmm ia if0 al» mf glselsl .a0©tl^^ *.©14 wss adtM 
2Sg al, 9.f a MQ^&T ©f broatne ia t.la.el.sl aeetie 
at a i^ ate ,©f 1 €f#p ptr g#©#iit.* fbe mm^ 
pottsa graaii&ia:r w®sit into solution as tfe« brmlrt# was 
aM®i ffitti. was all €4.ss©lirt:A the llm© tliat .lial.f Wm 
W&M.m m# &mpp«& la* Wpm • ttsatlug werat^it., tl.» S gt 
of €l^j:»omo ooiBpound, a+p# ISO**, preolpltated,. &«€ an mM4-» 
tlsaal 25+5 g,, with tli« gaa# seltiag wa.s ]pi»©0ipJL"«^ 
tat#t % tlltttioja ef -tt© flltrat# with. ws%«p* fh® @e«l»:ia@€ 
stiidit yitld mt 4? f, (89^) • A p#j*tlon was r#<3PrilS&llis#t 
fTO® stliaael m& fmm glm$M ast-tie seit t# a gaBgtaa-.t 
malting 1 oint ©f 30i-2OS®, 
JtHftl# Galot, f&r G^^j^HgOjjBrg: 44#.?,. Found; Ir, 
43.7b 
Methjlatioa of 1..9'*Bibrw>*a^8»i.ifey&gogii^#itg0fema 
fo a stirred solution of Si g.* (0,097 nel®} •••Qt tim-
Gimde l,9-dibrorao~3jr8-diliydro3cydi'benzofuraii Cs*P*» 180®| 
-la iOO ml., *«ter -e-ou-tftlsiaf 16 §». ©f soditto 
*a.® aropwis© iO ml. (O.Po^ »©!©! ©f i.isetliS'l 8Ulfst®i 
Mtm of felt® OSMBthjl eulfat© wm ttixtur# 
«« fs®- ^y#-e---fttt3^SFg of m 'liaar, tli« ,10 g, of 
cotiaa. feydroiAi# was added to mstroy tli@ itattseA seteip 
mA lieatliig was seatinued for thirty wlaate# ftm 
p3?«eipita,t0t aia#tho2:f eospottsa was sepamt^i, ly filtra-
tMa, mtmm acidification of a fm milliliters of the 
tl3.6»t€ the presence of consl&ersfel# ^gaoMe 
®sts3?ial# til© all#*® ty#ataeiit with mlkall &o€ 4i».©thyl 
aalfste wa« yepeatM, »i® oonljiBed ^#©iplta.tfs wmm 
arlei «d ©ipyatalll2©t -fir®* #0© aa.» #f a#i4. 
Upon cooling tli©y@ wa# obtained g* C64,0>) #f Ait# 
at 193-194®.. fw# 
tmm glaslgl aettio ael4 #ai«©4 tlie aslting point t© 
196-19?®* Wslm eoa^oiind was foimd t© identical 'Csimei-
«,p.| with tli« »©Bpo.tta4 melting at 
4t»et 4lby0»liiatiea ©f 2,8«»41aetRGXf€ife#asefttFaii« 
Ppemyatloa of l,>i»Pilii*Qa&*g»8^€lac0tozydlBeagefm*jaa. (103) 
two and aeven-tentha fm»s (0.0075 role) of 1^9-
41fei*0a0-3,Q-<?.iii.ydr0xydib©n20furari wms saspts4#t In IS si. 
<0.137 mole) of acetic arihyafiae tad S arons ©f 
attlf»j?ie aeld *«» fba «olatl.©ii- Alsb f©mM was 
oa a »t®§is l>ath tm one m& h^mmp 
%Mm, sMtBW t^oraiifti ooollnej, tfe® «3s:e#gs beetle mnhr'a^M® 
wg -©«iti.®a«ly toylwlf g«4 wifli wateip* S®«]rf«tftlll«atim 
tV'om m mixtmrn o #q»al roluaios mt §S$ #tli«a0l and aeatoa# 
aa -
,a-*S f* of l®iig :irhite aeetlafi wM©li 
&% 4 @»©ad r«wttaia.i2-atto» £mm gXaeiftl 
aeetlc &@.id tli# melting polat t& 
mA* islet* for 36,20. . F©«iit|-
8r, $#.4§,.. 
Sonveriioa of Itg^Mbyogto-gtS-dlaethoxyaitoeiizofuyaii to t«8-> 
diaethoxjdlbeagofur'iiJi-'I«g^dlearfeo^llo aglA 
fo 1*$ .g, |.0,CKJS9 liolf) 0f i,9-(iibroiHO»2,.0-dis#t]b©s:r'^ 
i.ilj®iiS'Ofa»ii. la 130 si.* «»r fe«iisw« was aM«€ s 
golati^a ©f n-butyllltiiium, pi^pafM .ff*« S.S g.* of litMii* 
m& 13 »S mt* ©# ^-iaityl In §0 »1. ©f WitMa 
a mlmtm mttm • the mtutlQ&s a ©ilky-wlilt© pre^lpl-
t.at« hm§m t© f©s®# Si@ aislaf# wss a.t tfe.# r«fl«x 
tj»p®pat»:r# •Cieppyoxl.Miit^Lf 60**.| fm tw© li^rs aafl .then 
©srfe©iiats€ .p©ari»g #a aaniAdi. solid earlssa €t®xld«.» 
Aft©:!* mmmmX Qt Wm golvemt fey dlstlllatioii., tli« 
r©tii8« wfts wltli liot S# petassina iiyfiroxias solu-
tlos»- l©MtfSaation tl»@ extractioa li'iuor g&vm S2Q sg* 
#f miS. ."f^o r#wstalli.zatioas 
glaoisl settle aeld mls®A thm a#ltlag point t« 27€K 
gfl®., sJifi a alxet agltlftg p^lmt with tim a©M .©ljtsin@€ 
tms mrmt dlsetmlstloa sf .2.>^4ia®tiioxydife«ttzofttF®ii 
fallawet by ©fii%enatioiit wm not ttpresBe^.* 
On#"U©iitli f»a ©,f tlie prepared mm 
i.lssolv®€ la S Hi.# «f a«tlm»ol i®t-,rsfl^e€ ©se tmnr 
wMl® tPT &fa^og«ii ©tol-o^lA# wm pm&W0& Jteto t&« 
The ^^«©lpi%at#€ is flei# as b#©€I«~ 
like clusters wli#« t e solution was eenoliA, le©i»ystmlllaa-
tioa #!•©« mmthmQl gm»#. laeltiiig m%. 12S-l3t*, a«4 m 
mlxe& $s©tet wltli tiit 3.;,#-dlearb<ia:otfeo^y-.a,i«^4i» 
a€tli«i:fditoen»oftiraa ©'btaineft pi^eviomsly Cp* Sl| gii©w#4 tto 
t®pr©e.«i@a« 
Oonytraiott of g»7'»Pibr0ffl0*3.«.8««diaetli0gyAi'b«ai^0fur&ii Smft**-
aisethoa^ytil^engoftiyaiKxS^ 7'*diearboayli® aeld 
f# 0,f g. (0.0018 molp) ©f tla# dil:)r0rfl0~i.i®©tli0^di-
l>®iis©f«rsB m% 86©-20a'* maS tentatlvtly Atfi^atet 
as tfe« 3,7»i0©»#r' Cf., ft|, aissolvet ia 60 si. #f 
was &M@4 a toMtlaii of ,j-butyllitl\ium, f»ffl 1.4 g» 
litliiiia aa€ #,3 al, .of n-butyl tn fO »1, #f 
ttlitf* The »ixteipe ifas for g«wa hmm aat ^«ii 
©arteaa^#^ fey p©wring ©» «0lW ©«i*b#ii €l#xi4®. 
lp©ii *0'rkl»f lip ia tli# aiii^ sanner was ©Maine# 
iiO mg» - 0i aaterimi ff»©M wbteli seirerml teatlit @f a 
gm» .of b#jig0ie acid ly s«tjl$.aa.tioii {aixM. 
©lis. r©«ttltet fi^oa ®f tlis mtrmt hy 
tk® a-butfilltbl-n» a.® S» tiiwn Ip a folltwinf 
Tkrm »»|'g-:tftll.i.satl.oag tmm flaeial aeetio aeM gair» 
•» -@0 m 
0,1 g, (17.5>) &t wMt# needles at SSQ® ^tli 
toal, Oaled. foi* 
Ilethoxyl, If.Sg. 
A mixed molting point >flth 3,B-.dimcthox.ydibenKOfii^aii« 
li,f»dicarboxyli0 asM (ra.p., 271-S?3®) was depressed to 
gS©^, M^th #f aeMi a@it wltlt te##spo,i.itloa .aa€ 
diff@r«n^t p&lmts mm fee sfetsi»ett aep«€iiig ttp«3B 
t-&# I's.t® Qf l» taliitf tli# ai^#4 points 
€0s»iliet li«r# tis#, two jmre samples sii€ the riixtt 
Wj*® Almm together in the .»«»(§ bath, 
ff^pgrstioB ©f i,?'-»Pteag^»e^oxy-*g.6»€laetlio:gyMb^iigQfiiyaJS 
Thirty alllAg^sa of-Si:® tl.-aolA aeltlag mt SiO® wag 
Stt.#p«n4e4 in 4 al* »f a«tlia»l a,»t % gatttfatiag 
tk© solatioR witfi ii:^f feydrogea ohlorld® ttt tlie p®flttx 
W»« til® »ag CS#) «f 
a«f» iSS-'li#'®, .®«paFat@€» 
tol# C&lei,. foi* MetiiQMfl:, 3€*M* fmiAt 
k alx«a point *itb l..,g.S-diodrfe0»»t&ex|-'-3»&» 
€iii«tli«ytlb®iis©fii.raa was depresaeft t© 13i®, 
Mgtal&tl^u of l®as«n® with ii-&ityllithiitt 
It logical %© #oa#Mte that t&e ^ageis a©ia# 
• m 
twm th® t^atasBt of 
tibenzofmraa with »-M%yllitMxiia folluweft fey cartoonatloa 
Cp, 89), rtemitet trom a attalatlon of %h9 hmmm a# 
a solwat.. •leaaoi-e a#i4 Ims ofetaiaed iia tnall rtelSt 
froi reactions of tills type with the more ir«a.oti'r@ alkyl-
,aoa.lii« eoapouiida (104) • fo gliow ttiat ©rgsno-
litMas ©^j^oiAnd® ga» also aetslat© toenz,#!!# tli® 
«xp®.rla©»t wm out. 
Sixty, aliltlitera- of beiiKens was ft€4@a to- m solatiea 
of n-'t)utjllittil»it,, prepared froa 1.4 f. of lithiwa m€ 
8.3 al» ©f ^l^iatyl in 30 ml, ©f ftiriat 
first fif# ffllatutes #f li^atiiig a iiea.'ry ifeite 
whli& *as probably lithium bromide, fomM-. Rgflnxiac «« 
eonttawet f«r ge-rea amt 0a®«'telf lidtt-fi, saA tli#it aix» 
tttJ?# wms carbonate-d hy pouring it m solid dioxide# 
After i?t»oval of the golvent bj 0mm ther© 
wag. oMaiaM ©a ».i€ifi«tloB,. .SO ^., #.f bmmzmM -mM, 
m^p, 116-lSO®* fM« is a 5.^ fi®ia. Ife# 'brnMim of .m §0^ 
fleM &f ||-»tetfllitMtta« fte a©i€ «iilt#€ ©t lai-lSS® 
s^ttr sublimation., a»4 a ai»t poiat »itli a Bmp%m 
©.f 'mm hmzolQ s©i4 wss »6t low#r@i« 
.gfjgparati.Qft #f l..,i*BiaeHa'l*3.8-€imetla.m.ydibenaofura» (103) 
Wlwm gmms of l^f*4ibi?«d»3,8»4ioetIi#xrtil^a.so:fMimii 
(104) .feh©rigi.ii, StSS lists).. 
» 0s **• 
{0«Q13 €l«0l.v©4 In 7S ai. #f m« ms 
r#fto@A .aa« for 't»#aty witli m sQlati®a 
©f p»#par@€ tw^m 3.* 3 g* of XitMtta i»fi 
a.S A* of hmmlAm i» Sf*S A. #f 4 ^hite 
fe»«€ mp#ii tl»- aMltloti of tto# 
a-1mtfIlltMwm» TImm 5 C#»S4 g* 0»0S2 aole)^ ©f 
•tiamtferl iailfst#,. tm W ©f etfesr# -wat a4t«# 
€ropwl««« t&« solution 3reduxe4 tli@ 
addition* Stlrririj-: was continued f#r fomr and 
tfeta ;»sk:iag ^ t#«t- fer -©^ps^etsl,!!© «»<« 
.pottftt (9?) aa4 firidia^T it m#gsti¥#, »t®r p#tmd:8iM® 
faFtf«»xit€ wmw% »ia#a snt t&f wmi mtlmm^ 
jfiv# »lRnt#t to ins«» ©i^plete rmor&l of tli# «0»ss €i» 
a«ti^l Sttlf&t#* The soliitlon was filteFtil m& 
wa» »ep«i?sfei m& -fpr a tm «ii«."l0e 
mm sii^troms ®alel?iii ehlorid#, aa€ tfetn t&® solTeiit was 
wm&wm W tigtHlatloa* ^«, va# ftp in 
pntmlmm ©t&eir- Ai«li It 
ia mm s»all needlge. melting at 3,©3-105®. fit© yleM ww 
l.S g. St* 48«.^* A recryfitslllzfttt.^ tmn SS^ mthmmt 
mietA til# s^itisf point to 106«107® mO. a fa-^mer 
ta3,3.igAtt©» fi«a petroleum -ether (b.p.» gs*@ i®ag 
white mm&m wltii the- sme mBltXng point. 
MmA.* Salet. for ?4.'55, 6»3»,». F©a»di 
#, fS.Sti »:,'6,33, .. 
93 
Pgeparatlofi of 
two an# graa« #f 
aib®ng©^m« was for ten hou^# with SO m%, ot 
glacial ae«%:i© aeld and 0S al, of eon@taat boiling 
fef-oBie Whtsii setetloa' 'ImA eoolM to wmm t«®-
pmmtVLm it i-ss pour#d into 400 al. ©f tmm ^Imh 
1,-8S g* |§i^) -ot the dihydroxy compound, «#itisg at 163-
164-.S®, R®e3?ystal3.imt4:oa tmm miMt^ 
rais#€ tlie laeltlng point to 168-169®. 
fomMl 9, fS»iO| S, 5..3#» • 
Bm^Mmv Rtagtiaa itltli :3.>'&*giBiitliyl'*g.»S*'aito't3p&»«* 
^hm&&tnrmn 
&%x*%mntUs &f M g^» ®f 1,^ §•€!««tlifl-S* S»»diliyd3po3Ey 
€il>t»s©'f»faR w^g limtel. ia m 'trntJ# -witli f*3 g-* #f 
sodiaa, aetaMsiilflt#, IS isl*^ of &ad 15 -»!,• #f @©a©€, 
sBiaoaiMffl t^drnrnim at twisty h«ai»e. 0»ly starting 
•|»«p..,- 163-16S®) was was a© 
tmm ^&«i© ®i€®f t^as# tsa® conditions 2,8-^ 
4ilird3?c3xyaiben?ofuj»aii gat© m yieM S,^i«-ti«i.no-
iifetnzofuraa* 
•fht writer ia gmteftil to !*•. &. ^pemmn f«r .feie 
g©iti-mi@'i*d. saa&'si®* 
In ft «##osa o»5 f. mf 
hfam^ #«poaaa wme Umtmd. wi% 10 g, #f »etsl5i-
iRtlflt# m^ 3S A* ®f #oaod. naoonlM® ltya»xM# at MS* 
ItQ* f#i* tw«»ty lamrs, tti© wattF li®iaf 
sls% oalf starting mteiPlal *AS recmemA m&. tb#» *a« 
ft© tmm^ &f hm%® _ 
In a third experiiaent, 0.6 g. #f the 4imetii#l««€tty4f®^ 
©®ap<JtiiiA Wfts heated wit^ the 10 g. ®f sodium metiblsmlfit# 
a»d SS al^* ©f ••emei.,. mmomtrnm l0$mxMm tm MQ hmrm mt 
188* aat tm M hmm At 2S0®. *fe#a tii« tab® wm. #p#ii#€^ 
it was .f©iiafi that ttie. contents li^€ t«m«€ a hmmmi.sh felaek 
mA a §^mmg rnmt &t hydrogen sulfide w&s a 
tfm«# mf mtm ®o«lt be isolated, feiat mm st&rtlag aat^ial 
ira® ree@¥er#€, 
fh« fsilurt of tM.» reastion t© |j«©t#€ as ttoes ,th# 
with s^ -S-^ tihyt^ xytftesiizofai^ aii am to® 
#a. til# feftsis #.f f»«tsi*s &aa fixity be»A stra#-
ta.jr«s {«#e Mseasst<»»).» 
Wmmmtion 
A. By aiaittatlon of 8,S-AibyoTOdib€aiQf»y&a«. #a# 
hundred grams (0.3065 mole) of 3,8-dibr!»©dil5©iis®flir®n 
was intimately alxed witli SO f*. enp^oms and 
plattA in a glmts te:@sk©r- fitt'ed as a lines* for m el#®-
trloally beat>e4 «t#@l boab, ani. tfe#a 400 ml. of ©oiied. 
VMB added. Tl.e aixtwi»t wm st 
liS^itS® fm eit^ty hm&BM- Wkm tim. hmh w«# #pea#t,. 
$€ g, ®.f t&« p3»a»ct hi%d -a# l©®g- neeaiaff 
at %©p aad sides of the &§ wmt mt Wim pTO4ii,#t 
wm 0btaiii.«3. hf .«timcting the residue, $£%& , 
with boiliftg €ilttt© hydroohlorie acid aM «te8©q:»»t 'pm^ 
<^ipitati0ii &t %hm tla*ln# hj isaaualaa: ^ fee yleM 
.@f S,8-dianJlno4ib©risofiiran was 40 g* (65'l) whiefe 
aelt#t ftt 195-S05®. Recrystallization fipem dilute ©ttiattQl 
«ig#4 B«^tlag point t® 01S-S13®. i» taa® 
Btlting point as "that f»#port®a and {MS) 
¥^0 obtaiaM tM« diaiiiiit tmm ^ix^olysls #f tb# S#©!*®® 
©f tli« tio:Eia# <if I;,8*tiacetFiai~ 
l>#nt©fwr®o» 1^1# iiiacetasiiiio oos^ound ©f Borsslie and 
iahaisk© meltM »r© than fe^rty t»gr©#s- 1mm liSi* as ©©®« 
paF«€ with 2tS»^SOO^r tlmn Wi% dise#t»iii-o 
tals#a frea %&« ^isaias whmm pmpam,t%m't& a©s0rib#4 
It wm, thought t© snalys# the 
diaffils®. 
AKaX> Cai©i., tmr 1,4*1.2. Wmmt 
14.0?. 
8.4 Sy..%li# ygagtiem with g,8~dihMgogydito@Rgo** 
ftiysn* <3»# g!m» of 3,.8»i,ii®*4TOX|rtib@oso#ax'aii wmg h&&t@€ 
dm) mwrnh^ mA S®tiaek«^ B«:g. > J|, SS06 flSSSl. 
la a »«»!.•€• tmim wltM ?:.S g* «f 8#41a» »taM«iflt©, Ig al* 
Qf #0ao€,. s»a»alwa iiytoexMt aitd IS mt mt^r at 1®® ^ 
for houTB*. fhmm wss ^btsliist W flltmtioa aad 
wasMiif *!%& wmtrnt 0*# i,S-dia«iii0€ibeni;oftimiri as 
wtote «*p.. Bop-aio^ (so.8yfe)» 
e.» ypoa g>.^»Mftit^i*cwiotitoTOEQf«yaiii ant godaniA# in liquid 
maastiia* Mwm&ef C^l "tMt S*»-»tiioaib#agofittr» <&ml€ 
be siaoothly and prepared In §&&€ yields fima t«» 
'bmmoAlh^nzoi^mM aat .g^©flaai€# is liqtila. aasoiils* The 
rnmh&a is Meli lem m%ksfmtt»wf tm tli# ^»gpar®%loii ©f 
3jS-^laailnodibensofuran, probaMf ©f tfcs Immw : 
geXubility of 2,8-dibroraodroenzof\iraii 1» llqait a*©iils» 
Sataiiit®. W«s according %o tli® air«eti©as -of 
fsm^ua, fi&gt sai. li#iiwlstiit (106) 10*1 g. {0.»44 g. 
ato»> ©f ati€ 0,.f- g* «f liy&mt#d ft»ic nitrat#. Aa 
40© «f iiqiiid <Si®» 65.»3 g. C©.30 bo1#| 
3,8*41toi*©»041bftji.iofajmii ws® a4d#6 4arlag a &t tea 
minutes. w&b m vlgmtmB and aft#!' 
UmxTB %li# #xo«ss sodi«i€# *as destroyed fey tb.® aMition #f 
aamoniiita ©iil^rlste. waoaia wa« 8ll#y#€ to ««>ofat© 
aiit tM# golit ms wmh.^& with water aat tlidn #xti^set®i 
with hot, dilut© liftrooliloric aelA. emid# .t^S^aiaalii©-
oMaiaet hy addition @f ap»©alttii to 
1106) ?au^hn. foe-t aM liewl^sA, i, M* ie-e.,* 56.. 
2130 (1934). — 
• if -
PxtraetlOQ ilqao-:?® 6,0,g. (15^fhs mmtml 
was raerfstalli^ai f»a tol«ea« to glf© & goo# 
mmrmwf ©f «tartittg sat.#rial. In a seeoafi ^gxperi^eat, 
tlid 4ibi»oa0 mmp&mmii *sa sMet ss a is 
hmt tlm yield wme. not lajproir©d. 
Pregaration. ,0f 3.,,8'>MaffiittQdH>eagQfiirari Plorat© 
A g#ltttS.©» of 1«3. i* (0.0048 »l:e) Of- plsrie aett 
f®#| ia SO «!,, of ii#t al^solute etliftaol mm atteft slowly 
t© a Mlllmg asluMoa ©f 1 §• C0..0Q.5 s©l#) of a'.^8»diasiB'0« 
MhmmfwLmm $m XQO ml, &t absolute ©tl»ii6l.,,. Wbm &bmt 
b&Xf tfe,t pierl© aelt^ e®lwtl©»- Imt hmn st4#a, tti© pler«t# 
1a#taB to s®pa^a"6« in ^taall •^I'-tes. Kef luring was son-
tiatttd for gmTmml mimtBS .after the ad'lition ww eomplftt#! 
thm tlie solutiea wm m&le€. mpM filtered* fli© pi»ofect 
wms iiifioluol# in ©'Ibftiiol,, petTOleum ©tlier, and •benaen®, 
fim yleia w&b l.Sa §.• lis.#) of feri^* y@li0w plates whleb 
mrrniS. blmk at abottt S60® ant ««lte€ 'Wltti a#©.®aipo@itloit 
•at. abomt 
JH'ftl# Cal^d* 16»S9» 
WmMi S, 16. S6 and 16, iS.* 
Whm thm pMmt& w&s t^mmd ia & laf^er volvmm ©f 
ethanol CiOO »1.| the pjlates wmm .Of»arig#-r0fi In ool0i*» 
~ m • 
'fw09&mtion of 3,Q*Maeetai8lRodil>0na#f»3:*iHi 
A» Fiv# g5»ffii (0.035 -Of B,&»&lmlno&i.hmmoturm 
Cs»y,, Si-aiS®) W8» .tigs©3.¥®t iw SO -tfl. 0f giaelal aeetl© 
tttt€ 50 A* ©f mt»- sfiAM, f&ttt € ffll» Co.. OS a#l#) 
©f metlQ aahy^ide ms a4t©€ slox^ly with -tig^TOusf stlPflag* 
•Six ant t»»8' iSf^l of whit®. a©.«€les 
&% Sf#-..Sit®' A r#©ipf«tsl.ll.2atloa fFSa gls«la2. • 
a.®#tie a«id th# stltii® p©i.B% t# 3i§»30O®, 'fh.© 
i,S-.€ia##t«.ia©dife$ii.z®f^.i'» is .©oly iligMly in 
#tljaa©i, m Mt Bay 1># 4i«s©lt©4 in 
glacial a»ti@ soM ©f 
S, f#rty gjM® #f ©f«tle ?,S-aiattliio€i't>®a,i;©ftiimii Cs»p..» 
.190--210®), St #tetalii©€ .f^a tli# beato j»#a<§tlott wl.tliottt. purl-
fixation, wm aig«.ol'r»€ i» iOO m.* #f glacslal aeM 
aaa 50 ffll. df aeetle sM©4 with gti»ing* fees 
40-0 al., »f *a,t@ymg at€t€ -aat stl»lng 
eoatimed toT tliF®« liotjFa* fS.i.tmfeion the 
dlaeetamino oofflpi«.a€ .was wltli ,20© a@@t-oa®». 
me ligfet»t«a i»««14a« a#lt.©4 at at7-3te® »a€ 
w®i^.Q:a. SS f.» (6r/i). Beorystalllzatlon fima glaoial atttti©: 
a©ld mls«t til® ii@3..,tiag point to 299-300®» 
Ali&l.*!. . 0»9S«i. W&w(id,$- M-f. 
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fo 1*0 gi iOM2B aole)- #f $»b»a9-3,8-aiae6ta»i»ii*. 
btasofamM Im 30 lO..* ©f 95;® etJmnol mi acMed 30 al* «f 
emet, a@M th© mi 
A 0l#ar solution reeiilted upon th9 addition of t%m t^dj?©-
etiloFi© ml&-f Mt s pr®oipitat® b#fa» to fora after aliottt 
tMi'ty ainates, fh« rsfluxing w&s. rnrntimkm tm g-ix toomrg». 
Ife® precipitate^ tttyclroeliloi'iae w&s .by 
ties, siifi a pertloa #f it., f©-r water »lmbilit;y^ 
wa« fotind t® be tieapletgly solutole, fli# tmm «siii© ©btsintt 
fey addition ®f «*osiiia liFdroxide to tills solution. aaA-eaet 
.at US* and aelteS. witli 4©«'^^o@itioa aSS^.* 
f© a boilirtf; aolutioa #f O.S §» #f t&e tlfeyapdsMloriA# 
in 3,3 mf .S.*S al# @f 4#: galf^i^le aei# 18,5 
.si* ©f aS^ etlmnol wa# added, gradually., .1*6 g.* ®f sadiw 
thirty sinmtes »f' yeflmiag-., the ]P#tetlMt 
alxt«» wm «t#a&^4istill«ft,« 'Wmm wm 0^.i g. 
mt -S»bTO»o€ife@ai«#arai* Aieli a@lt«t At 119-lSO®- .• 
sft#r fNi@rrstalliistl.oii trm ^tfet.nol. A alsea Belting 
..oint with aa stttbeatiis was »©t 
^Kindly provided by Mw* .8, 1- Willis 
* xoi » 
Sm& crude g.r#-Haiffl0tliox.ydlfo«.iisfe»s^ w&b pmAt'km. 
by distillation Cb.p-, 186VS W!»l follo^rea by it reerys-
talliaation from petroleusa ether (a.o., 30-40®). fhis 
grnm 1mm -Al't#' sellM at iO^', aif» 
tlli«.tio» pm&mA%€ gB&©tlily ast ther# was- m 
#f #e#oxftpos4tiait* 
.iiat aai g»mas ^»©Iel 
«stl»X|'dibenaofuraa wms r#fl«xed for tta bomrg vltM 40 sd* 
©f ««i€ SS »1-. ®f ^a$i«l 
mM in a flask fitted ts a e©M«fier If »#as8 #f 
a grouM-glass Joint* The contents #f the flasi- *««• 
«^o0l@4 t-6 mm sad p-sa^eA iat# #00 A* 
af mtm* planet «.# plat#® 'AKsb 
s% lSi-164s®'* 1&-© yi«14 i:*l M* i^0)* 
^.tli 8.«-4*Pl.tetPig:yai.li«igfai'&a. 
tmt& •®:f •%»« 'GMWi-m tab#® w# plrnm^ S.»S g* C©«01fS 
ef l,4»dih3rdTOxyeib®ms©f»ma., 10 §. «f »i3tiaa. a^tm-
&m& IS ffil.- 'Sli# 
tab@g w^m tli@n filled with nitrogM* s©ale4i ant lieatet 
at f0r twenty hours. Vhm fM mhm w#r© ©p®»6d 
timm wm& pmsmt long m-MmB &»€ a. isrk to»misli 
»Kioaiy j»:n>*it«d-by f, 'E. §@^:« 
>» * 
mask 'is** %li* mmm to sssttats %• «©ati** 
^iptag sat tfcs @©Kt«iiSs 
MlXiag ^ isyaroclil^f^is aeiA,. *ft»F 
wttli i.,# f» &t t!t# amiji# wa# 
&MS1SSS*S#6 ^K3S "felaj.# yftlafetaw fcw- 'tiSSSSM 
^ te*« W* ^  iSA 
i»f at ®1»* tt t# if s» #»4aew^^^i, 
&tt4 tl« t# ;? •-dno-lwfcgt^MN* 
f»l*. fm %^^i®3..i «» % 
f.iS. 
im #«»ltlt« *a «^t* ^«fi€ 
g»» td 16^ ms#i »te» mmmM 
•|© ^  Is i« to <l^ t» «i 
#.,1. f. #r tfe# wm- *t». # pmsmS^  
^mmMm m& i« « -t^tt 
•ftf^ »# rn^ mmmx^ m^m iiif#»a»t»» »At#t «* 
f» %A^**' ** 
Wi# 
ftmm*# .|MI«%#» s p»#tti»«»tl.al »a«ti#n witii 
©«t «f tilt f»ap#* iia@# l®tfc. p#:giti«i# 
*m9 wmMm %m ^:t#fiii m m*. t* *. r» ^ s 
103 
ts tht 4*lirtoxy3L ay# -©settpiefi.. It Is- wmw mmliMAr Wmt 
tMs t»»p umM mwAmgo- & Mmrnrer #ssilf. If 
at ,^1 Cst# MisttisioiiK tiig stiruotures of flies# 
prnmM mm foe- d#flait@ly % mmpm^tmon of %lm 
metmlno-aoetoxj oorapound. with an amtlientio e^##Saen- @f 
3*a@e%asiii#«-4»a0etosydibensofurari. T. 1, feol feas 
FPtl»ai»®4 S^a©«tMiB««4~hydroxyaib«ssofii3Pmii % a .ItsteBaaii 
^@ajpra:ng»#iit #f ths oxlBie of 3-»-acetyl-4-hydi»®xyaibeiiEO» 
faraiii. ftt® Feqttljpsi. «0«toxy terlmtlv® eonid easily b# 
obtained fron txils. 
tvQ gFSffis C0*00?6 raoXe) of l-broao^S-liydroxydibenzo-
tumn wm 3i0at«€ la a tab# witli f *5- f * ©.f ,s®4ias 
mstablsulfit# aafl 25 oj.* ©©aet, a«Boiiiusi at 
105-195® for tmmty h.mm* fh® prodmet mm a toromlsM-
felm@k tar., ^leli was waslisa, witia wat#^ aat then 
wim *llir«« ^rtiona of ^ moi€ at fkm 
milMK t#iip#i?atuF«. Mditiott .#f sPfflORliis liydi^xiae ts tihe 
@Oii%iiis4 extracts yielded 400 lag. (20^:i) mlmlms' 
a«#aies, whloh aielt©4 at 115®, .aufi slioiftC .n# la.l©g@ii preaeut 
&n s#4itts fttjioa., A re'^ ryftalliiatteii. mmthm&l 
V e melting point to 1S5-126®, which is the ««lting poiat 
©f ,g>-»aaia&Ai%ens.ofttms, T^& mmwm.n& mM- mm 
B'^mlm'&Xb&mBOfumn fey, conversion t# 2-ae#taalii#U.feeii2#ftii»a» 
** I.Q4- *• 
tteltlag at, fiit, wrn'ttimrn tmm t&« iiydro-
oliloria mM fextraetion gav© & posittft t«8t for rnktrngm, 
l»it a aefattf# ttit tor iialf^ea sa fusion. 1© 
starttog a&i«i€a3. wm, 
file 3?«a©val ©f ttie bromine in this reaction ws« 
mm fe® iixplfeia«€ If .mm assii®#® a fl^@d 
SmihlB hmn&. b#t*«eii tla® sa€ i-poiitione in l-tofds©-"#-
feydroxj-aiMniofmraa C®#a Bisoussioa). 
Frledel"Crafts M&mttiom with 2,S-»l?iai#t&oa:ydi'fe©itgofaraii m& 
g^alyl lllilorii.<g 
f& m 6tirr#a «olii"li0tt ©f 4,56 g. (0.®a Mi®) ®f 2.,8^ 
4ia®tfaQxr4ib#t5tie-feraii sat Sri. (6.7 g-, #f ©*OSi of 
#xalr3. ehlerita ia m si.. #f ^g^tsSraeMerosWaae, »©1«4, 
to ia am is® lath# was in iasll poflleii-s #it*iag 
a period of #n# tour, 6.20 f.. :(0»#4€i »©i#) of .alttaiaaa 
siiierite.- g«lmtiofi tmrii#a %^m fflid fisallf 
a r^Mieli bl&ek upen tti® addition ©f tli© sluKiwa elil©riii#» 
a# r#«ties wag fcept at tli# t^eratar# for six 
Iimrs m& mm eraauallf ts ri« t© ra^a 
tere. Mt«r a -total of twi&iiSy-foar hears of atirriag tto,# 
seiv^mt was mmme§. toy titftHlattoii mmS. m&tmrn wm 
tr#at@€ with i&tamtet toiiiia bisulfite mtmtlm*, 
notM-ng s«paratat A#a. m# .tolutiojs wa® ft«ii€ifi«€ with 
fcydroslilo-ri^ mMn Whs r#siii»-® fro® -mis treats-«t was 
105 * 
rgflax©t with lOf s0€l«a aarfeoiiftt:® solution »»€ t&S# on 
aeidlfiemtlaa gaft & rtA solta Aleli, after - ©rfataiilEmtioa 
from glml&l amtlo boIc melted at 235-S50® mA 
3#S F©itr stalllzations froa. th.® aaat solfstt'l 
gave SOO .ag'<, (9,7^|.) of orange«red neeSle-g, s*p.» ifS®, 
decoaposition# aep#atod treatraents with lorite f&HM to 
3?«»fe tb« solor, -ffels mmoum gavs « tofc-.paippl® 
with, ferric ohioride solution and ia probably m lactone 
of oii-® mt til© foll«ring structures: 
G-Methoxybenapfiar^f5^6- S-Methoxybenzofuro^S., 4» 
b_7t>ensofiiran«3,3^ti®iie bJ7bon20furan~l, 2-Ai@»e 
Aaal» faleft. for CI-gHgPgt lit-tli©Eyl-* ll»S5i ii©«trsll-
Estloa 368» Found: Metlioxyl# -sftd 11»..30| 
tteatrftll.wtiaii tqai^-., S66. 
« 106 -
> 
uafflwii.. ftm4 mfilyBBBt jiov@v«# €M, not check ' 
this foMRila f0^:©4.5 0, 67.3| S, i,..Q2.. f^a^s S:^ i4.»g 
and 64*3j H, 3.94 and 3,94), '^nrl ghoulrl be r8i">®st®€» fli# 
©.«^0tiafl terns witSi tiffictilty {dmrs aad *fla:ils##*| gu^ 
this imy b« 1^© reason for the anomalous result. 
Staudinger (10?) obtained a l.'istons of this typ® as 
til# pfiaslll# product in the reaction ©f 
aaplitlmleiie oxalyl Chlorite and ^aai.ii« sMorid#. 
Wiea as ^ae#tlc s«id solution ©f tii« la«t©a@ mg »» 
fluxed with m Alcoholic solution of o-pheai-lenedlaain#^ 
a very in-goluMe .gBinoxaline ^©yiy&tlfe prtslpitated a# 
rnrnmSlm, m*w* 333-3S5®» 
max. tm -s^HigO^igs I, Q.m. M, 
»#ii m mmm j«.^«^len®aia»ias ms M4#i. t© 
•eoffite-iaga mtkm fi^oa. tfc« ©f tit# 
la^taa#,. 500 ag. of tli® iMie quinoxallne i.ei?lvatif# pi*^ 
@ipltst#4 a fww hmm Csix«4 a.#u*). 
(10?) itaudiag®^, HelT, ilHa-M Aet&« 4,, SS4 'Cl921), 
•m * 
wmrn twmt^ 
•®a '#@^SS 9f :|te ffes #S^.SwS 
^ «f• 'to «fiil 
f*. ft«tt *« €«isi> Fell» i« s»ft s«l.t-§t «%;• 
»lS-»*. fh« at mmrn^ 
|^ »^ |# 
.««€» te 'Sf «# •.«•». 
«s»4 ^  m*m % 
##t«r *:* «p^ft:®t' '%y %@41i»f:-f#r ^Wt®:» 
fcf 
g3i^, SBS*WB8S*S' 't# ^• 
.*» «to- '•» P|S*t« fW» ^ 
wti« @f ^ &«t 
» »a$tieii t©©& pMd# ^tti to#© Sa^g ^ 
s*a^^ •«at-«l» •«!# l«i%» «tw«t 
•m- Isn^m# ^ista#!, ©»• ^w *» 
Im #» #^®a.tl«i it '^a.# -'tet- MgMm 
mmtm wlWi dxam M&rim in tet»* 
MS.S^-'t' :•<=•' ujt'•'"'>'' t:"'f- ;'-"'-tr o-;E.'.'«!• ••\f' ;:n ..f^&cwSM^ §QW 
^ dtmiJwi. -f^s 
m® mm.^m :si-
X03 ** 
Preparation of S. §'*Ditoi'0m0""3. B *»diiaetlioxyMphtPJ^I. 
f& S4»4 g-. {0,:3.0 mole) of 4ib^a0-t*S*«-€tlS•€r€l:Iy•• 
Mpll#uyl, prepared tn accordance ^Ith tfe# tlFeetioae of 
Diela'ana (108) ar^d dissolved tm. 106 ®1.» {0.?65 
»lt) 0f ill# s#€iaa wss Sr«p»i#®, If 
,g» ^or 0. ?j35 a©l@> of dimethyl Vhm «11 #f 
til# tia.etlif'l .Bulfat® 1mm added., tli# mlxtmm w-m r#» 
f3.iix#t im m s€€iti&ttsi »ia«ty fpen mixing,: 
was ©Mai8#€ S4 g,. ,(93>i) ©f ®©ft whits , 
a©@i»y«t.alliamttQa tmm mM&mX Pmimd Ih© 
il@ltS«g %Q 
Ms^. Oal.a-€.. for %4%20^^3- ^^0 4S#<I^» FouMi 
Sr, 43,04 mn-A 
ffe# struotur®' «f tM# mo^ound -h^ll to® t#fliiit©ly 
esfeblls&ei. 'Aea tt it doaverteft •i»t© tli© ddrr^spondtiig 
tefli sat .fei»4© |53)-« 
of S.S'-^Mbroffio-g.g'-.^iaoetoxyMplteiiyl 
f«n grans. fC»,.0St mole) ©f the 4itep<»o-i,.ff*-dilif4roxy-
bipliftfifl ms mepended t» ti »!• ©f «©tic aniir^M® aM 
i 4roF« mt #©a^i.. wafuric aeii. *&.» at4«t. fbe r^aJiltiag 
aolwtloH ms fOF as iemr «a a gt««» ¥ath, th#n 
ttoorcmgMy aaft ftaslly -itlQwlr 'iat© 2150 al.* 
(ms) M#i0 &M 8ib®rf#ii., (ims). 
•• xo^ •• 
.df »M. w&tew.m Ther^ wm obtalntA, after r«erystaili2a.-
tmm. @tiiaa#l #,? g, Cf^l ®f' tfe® €ia©-®%oxy mmpmnd.. 
«t 105-106•, 
MmA* Calcd, for 3?»40* Fs«ii4l 
Ir, 37.41 aat 37.50. 
fkm stTwotam of tbis mmpmmA *ill t>e eF^tatelislied 
sa,*©aatla«|.ly tlmt #f tli« iifefwo-€i«ethoxr sa^^afiA 
is 
110 
D I B G y a « 11 s 
SwMmm f©r the Assigned SimstaFes. 
file ©gtatelti^ent #f the struGtu»f» &t tli© 
r#««ltlag fmm Wm- Fries »armiig#a®at wttli 
sofai'sa If pr«inintii€. in •Diagraa !• 
struotar#. 0:f i-fe.yar©i:f€ite®asofurait followed fmm its pmprn^ 
mtim fmm two lif4r#xT ife@t©R#8, 
obtmisM ia »aotiott ¥#rt »#tfeflate€, 
«na the sethoxy kefea© wHieli at wmi #xi-
4isst by s»«B« sf sodium to ma »i€# wMefe wa« 
M»iiti0sl wit^ tfe# :mM QbtaXmrnA W filaait ait4 Vm S#s Cli) 
toy ©f -tht Sripia^t ®f g»fe»»-',2*»elftQ-:^€l.b#as©» 
tmwm^ Ao0or4iiigly, tMs was 3-W€ttfl»2*aetlt©xf« 
tlfe«S:0f«»jti. Ifef. i#o®6rie ttes @©al.4 fe« -©Jiaj- !-».• 
»»etyl-S-metloiydlbenzofum% gifts# tb® fries F#s»aiig#-. 
mmt ln^olT«s o^y ©rtho «»€ para positions aaA tli® gagm 
pesttimi- ms toloc^.0t» a# piPo©f &t tli® 1» 
broBO-a-.hydroxj'-dlbenz-ofii.ipmii fmm wfcl^ 3»ii»-ia#€ifcei«6feraa 
wa.8 oMmiasd by the Bmsiiertr Ms been pres@nt®a. 
in d#%sil hy &llmm ®n« fan .Is® Clll. 
111 
l^*%diro3(y» 
Z-'Wethea^ 
* <111 
-4 
C»l 
S^Aofttyl- -
l«ai»'ltei9*» 
(11) 
<113 
m} m^:*, 
M$3m fSimmm 
M&gtam II prmmts tke felatloaslilps hetwmmn tb« 
sal>atl'tet#d dUtbt»gofapi,a«,. 4*B©tli|*14tl»ei4E©f«wn 
tal.net by 'Iimbsr (i4| by ring was feaaft to be 14«iiti-
oal with t&e aetliyldifeea-Bafiima oMaiaet ffoa a©t.alstiOR ©f 
dl¥ttisoftt-ran followgt of tli® aetalatlon p.r®dwet 
MltJa €i»etliyl salfat# ( fU  Also., tti« a-®iA ©bt&lii®! _ 
oxidation of E»bar*t 4-»#tliyldiberiE0#ii.raii ws* f^ant to b@ 
Ideatieal with tli« aeid ©totaing^ by. s®tal&tloa of 
tu:e-m f©llw«€ If ea,rl©.aati.oa |SK Bils #@fliiltely estate-
listed the fs#t that «otal.atl« mmrw%a. In tli© 4-po«ltl0.n,.^ 
ana tlia itimetiiir#® «f all of tli« ^^aonosabstltatisd dS.b#as;©» 
fmraag follewgd ffois thmlr preparations f»» the oetalation 
prodttet, tor 'Alfeet or ia4ii»e©t sesns. 
- iia 
»itrstl©a #f at %m tmpwm*'-
te»e fh%& gtme* 
taw wm eetabliaheit as follows: fte e#afouna wa# liyftriJ-
IfEet to the fp^e altro^sala©# m pmwt mt mhl^h w&m -deasina-
t®t to giT® i^aSt^dlfeeamofcimii* toet&sr psfttoa w&m ^-r©* 
aiie©i to the Aiaaln# ««! treatiift witti ^phaayleiiedlaaiae* 
the fo»atlon #f m th&t th# 
^two aaino group® 'w#!?® to ©t&ei» mud that th® 
original S^oup wm ia ^ aa€ aot is f»»i>os3.tloa 
Cl4). The proofs #f strutted# ©f all 
fesnzofurans reaifr. m tli@s© reactions. of tli» 
mtiao gmmp. fey to gave 
i-»itip«>-4-liyd«xyfiibeazofiiraii (14l* Bilt wag aetltylatfeft, 
aad SlmzottzeA, and the diaaonlas emit w&e 
lyast t# fiftld ^3^^4roxf»4-raethoxycli'bena-©ftttmii (1S|. 
Sitimtlon 4*»s6#taE3lnoaibensofitraa at fO® t» gl&elal 
m##t4e acid ga^# l«»iiifeew.4-acetamiiiod,ib«a£#f«ran» &&• 
0t fill® ©«»p©aii€ mt #stabli«li@4 In tli# follewijig 
way,* B^diwlyel® a.fid €#a»liiiitlon gaw & aoiioaitf^AltoeEzo-
fuma Mftmmmt fmm tlie teowi af^nitro^ snA 3»nAt.r©4Sb«»g0** 
fiifans..* E«€tt<iti©n ant adetylatlon gsv® a €la..0#taaiao«^ 
4ifeeaa#farAii wM^fe was tfe© s«s@ mm tiim mmpmrnd prmpmm€ 
W mimttm &n& a^ttjlatioa mt 
fb# straetuj*# of l-bro»o-»'4-M#taaiao41b@ii2efa:paa 
iiat b«#n pr«i'loiisIy ©gtabliA.©t bf fan Its (10), ^O' lia€ 
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(14) 
S»Mltro»-6 S-9itro« -— 
#«adxif>» 4*&oetamii^ 
(14) I 
m 
m-mi' 
WrnWMm"-
mi 
(m) 
'•sir • WW 
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(11) 
m) 
Ill) 
im)  
Mssmi 
Mmp* 
J»Ki"tro-
fhjEmKine 
iiwlmti-w 
i (14) 
(14) W43Wi^S»i«iet^^ 
lis) -lis: 
•Cis)-
»lxa« » ^ .J 
Cf) 
#»M«ribo3Ey-
(25) 
<M) -f 
^ t (M) 
iM) 
(1 -s 
m 3»i§ • ** 
fil® basic G©ap@nii»€ f#ip tii« illwstrateA 
in Utagraa III is 2,8-dibromodibensfffi®wttp wae first 
pr#par«4 iby Sffa^ist#** (71), I'rfio dibroainattl Mhrn&m.fmmn 
ia ©artoofi disulfide solution. Its structure ww «»tabli^ea 
%y a fella^l® ether ring eloatre C®S)» 
"toy acetylation, -gmm S,8-ctlaoetaiainodlbeiia.©fBa'aii-, ' 
ami. this on bromination gave S-bxtsmo-ajS-diacetamiiiotifeeaso-
fto# latter ©-©i^psoaA «&« €€t«wii3a@d 
by hydrolysis aM deaialnation to give 3-bromodibenaofurait, 
•®fe# stnietai*# ©f &-bi^aMi1>eii2©:aawia pwmlm^f 
©s%abllsii<54 'W synthesis from a phmft ©tfeef- ring' sl0"^ 
«mr« (82). 
^ §atft3tf-i-.t€\liya»lysis ©#' witli 
#®a#eiitrat®i. sodium hydroxide solutioa mt 240® gaip# 3 
liydK?^a.ibiii'gofuran. fhla #a methylation gsir# 
^t,,A mpoa Mbromination yl#14&t isoaeri# 
tlterews-^diaetfeemf »^©ttaae:. Oa. tfe© as.ssMptieii %lia%, of t&e-
ItoPw tli©o:rttl0mlly possible Igoasrs, ^««e t»© w#r» tli# 
• _ V 
i®yjfflietri@jal. ones, %lie le»©r aelting is@a#r wms t@ritatlv#ly 
malgrntm. as l,9-.dibromo-3,8-diia€thoxydibeii;i«'fsa*^ m€ 
Mglisr »elti^ %mm@X' w&m 4®s.igmt0€ 'mm .S^f^i-sli** 
%^»o«a,S-.aia#"ei^^aib©nzofttran., ffcl« €#siga.&ti« was ia 
«es6*t with, tfe# g®a©ral obsarvations #f tlMs- aeltiag 
IM -
points et %» aiift i«:lg©s0rs ia -atbeiiss-fwaH#, ana ta pmrtl©-
ular# -rith tk® aeltlag points of i.s©iserfe 1- iya€ t-
te»ae*«.g»s#moxr€ife©iiad#arasfi |M| fUll. M3p«-#t dlter^ain-
&%lm Qtf 2,8-dihF<as'03syaibensofur£n,. followi. hy »etliyXa.tl#a^ 
gmm as t&@ g®l# proftaet & mmpmM iaeatlsai *ifl t&« 
•J.sw#!' tsewr from %!i« Ail»»©ffitiiati0ii mt g,.8-
^ Sils was ta agr#«Beiit witli th# 
earlt#!'' ©b»«rratl©ii that 3-l^'ayc«y€lb«20.fay«ii airtets 
brosln© to til® l-poeitlQii. 
BJLB@taIati#a of 2,8-dlJiet^«ft»«is##aaa fat® f&« 
saa® -ai-selA as tMt foi««a fmm. tla« )»*aifesi»«a,'a-«-
vl&. iat^Moiiftraioa raaetioa 
C%«'6ala"ti&a*| mi &<$ tli#,»# aeMs 
WB§ eonflrmeA W MimM a el ting foiiuts of tMe m#Mg t&s»- , 
selves mud of aetlifl sstere* fhis aiaetala%l©n, tm, 
mm i» m»e-©:rt Kitli tM#; fa^t tiimt setalitttea ©f 
benzofuian yielded, as .the principal ppoanet, 
4@^lmtlv#- C 58). Tim 3, f-1 ? |-»dlbi^a©--2# S»--tisetli»j:y€ib-eiis«» 
f«3?tta «« converted Into ttie e#fi»espoii€iiig Al*«©i€ wim th0 
IntBX'mtmmslon reaotlOR. ®ie final ppoofs of etiruotia*© of 
mmpmmrn will fe© 0onipl#ts *li@ii tii® 41toTOao-€ia«tti©i:.f 
mapKSiiads are coi-v«rte€ t© tSie )$^or»«pon43.iif dlHelttiyMi-
^®fi.a9fiimii.€ pmpmmA W iPi»t Witli thip pmi^oe® in 
¥if* tit© l.,t-^Ct|~trororao~3,8-airiethoxy41b@ngOftiPaii hm 
treateft wltli a^butylllthlunj, follOT/ed hf €ia#tliyl galfftt®!, 
t© ji®M 1,» 9-1 ^  )-dliaii:tliyl~B, O-tllwetJioxfaib®RB©.fiilPaa, this 
'llf 
l>f €«et;hylatlori gave 
btsgofupaii. 21ie final B*'ep la this serltif •s-rlll involv®^ 
mmvM ©f til# .gr&mpm mA ^mpmlmn wilfe- «i 
authentio^ #f l^'S-dlmethyldibensofuraii, At 
seat tlae to vwmm tii# hrS»*fl.s by tlstlll«t4©B 
«f ili.@ :Alm®thyl-til^t»^y :0®^©»at wltli i-la# t«.®t ar© i» 
f|i@ -ajrls'lng tmm thm 
action of oxalyl chloride 2#6~dlmethoxydibenaofuraa 
could result from substitution in the !<• ©f tli® 
If olrnvum ttie % aluaiaa* ^ilarii;® tmk pl&m 
prior to eubstitiition, iBa# probably involved tfcte 
l-p&s4t.i#», f0i» • «f ^••iif4*©«y€S.b:@iis.#fiir,sft rt-
plaeeit the l-Isyd^gea If Cll). In ail tmtmmmw 
'"Atmh la*;# with a.ib«;E##ai«i.» %he ^l.#4#l-
r«a©ti-Ott .lsa,« found t@ %h® «a.© o©«rs# ss-
Bat« Fri etel-Gmft# ]p#aotioii ij«,g aet 
witii a-toyteo-xy- m- *ltfe 
rn^mmfwrnm* It will i>« p#s<=-iol# to deteriaine definitely 
Wim «tra0tMr»:S #f tli# lactone m& ita d-erlvatlTes wteen 2,,8« 
41««tfae^y«-l" .aad ^S^-Mfeeiigoftirsiiearfeoxylie hmm b©«R^ 
prepar©€» .fli« a^tliyl 3,,a-*diii0tlioxy-l-Cor 
furyl-!i-#»&#«t«t# #«i hm mwwmt^ to ©n© •&$: Wmm hj 
liyi]WJiy«l%. sua oxidati#ii» 
Ufa 
t 
MhammfvemBtr 
f i 
,giixe4, 
B*,p« 
I 
3^(®p 5-)» of-CBsxiiUBetfet^ 
(71) m«p* 
i%»sbema) 
1#9»( ? )-Mbr«aid» 
2 , 8»diJi0«t^f^ 
I ,&»( T )«>'Pi'b3r0®o» 
i«Aestea^ 
S*7*(t)»»ibr«ajia— )-Dil}ro»» 1^9-(?)-Dibr«»a3^ 
3#7-<f >-M«s&rb«3ir* l»9"(t)»PleartMa9^ 
1 
S|ji<NltM»«h6e3g^ 
t )-M©ftr\H»©thoa^, 
gtoaror# —— 1 
Tssl 
l,9<-<t)»lw»thyl'». 
i 
2 ,8"Milli^P03Ey» 
 ^lis « 
.Rtaotion 
Fi#S6.3? (109) Mg postulated. mrn&ttmn 
wltli. takes pis## fef pwm^^lm^w aMiti©u ©f 
a®.tSii» 1>l@ulfite %& the double. feetwe® th® !• ss€ .a-
|K3«itl#«,lil 
Stls sMltlott ffioaj>l©x witii aim©s.3La i@ gt^'@ ttet 
aaphthylaialne. According to Fleeer (109) m aetlift group ia 
1&« X-posltioa ahould Irililblt Sis reaetlon, %&# 
0hmim 1« .s^l-o^ns to that of -^therlficiatioa with 
hols: 
Flmm s»a Isatli3?©p (110) .liai'© ©festnred that tMi etlisrlfi-
mmtlmm was str-ongly inh.lblt@<l ^ tii® ©f slkyl 
groups in the l-positlon. Alkyl groups ia the 3-positioa 
MM mt eimw tMs iahlbltory 
(100) Pais© 87 of reference 99. 
Cno) Fl©s€r md Iiftthrop, J> As, itiea»: 57 14S0 (1935). 
r i  H 
+• H0S02Na 
OH 
OSO^NJa 
^ iM 
DibengofttFaa naplitlialea# «#2*© WmM 
It does bena^s®, f&r It iia#®rio®® stiMtitutloa 
rea«itl©»# wich as si-ilfonation and nitration with p*«*t 
Qmpl%a§ ©f 8-hydroxydibensofuran bens©ii®iJ.aE©,al.»n 
©lilsrM# ln*#l.v«s tlit tsetosivelf., m Mm tli© 
•mm& reaetloii with p-naj>hthol. Furthermore, t&@ liydreEy-
dlfesttsafamug, flueli as S^ft-dihi-di^xydlbeiisgofUfsm#, maa«rgo tiie 
M&hm^T -mmmttm aM gif# feigh &t salats. 
Phenol, unaer the sam« conditions:, €#@» »ot r««et, Frl®# 
1111 > Mm @xp»3»a tlift vies- tli« ia©r©a.®:®a #as# of 
reaction in results frora the restriction to th® 
migration mf the Although there id no oonolusiw 
at i>r©««at im & %@»4 •«ti««taFe In 
tmrm (118), thf» stinoturewould fe«s% r«p».8#at €1-
hmBmiumm. if fli.e^ is ,r#stei©ti©B tiie ©f tlie 
feoats# 
(111) Fries, Waller and Schilling, Aim*, 516, 348 (1935). 
(lis) M. W» ¥sn Ess (38) haa shown 'Siiat dTaio coupling with 
S- and 4-hydro3qrdi'ben2;ofurans ln¥olTes the l-posltion 
exclusively. Biis indicates double bonds between the 
1,2" and 3,4-p08ltl0ns. Hoifever^ coupling- v/ith 3-
hydroxjaibensofuran Involved the 2-posltlon, infiioat-
Ing a double teond between the S- and 3-p08iti0ns. 
Ihese observations indicate some fixity of bonds; the 
fixed struoture asewpeil may AepenS, upon the substiltu-
onts present. 
X2Q 
III PisiF hmz^n& f^mxm  ^
"^mmmrn «r# pwrnrnt^ sll ef t&lek «©• tn 
la structure tim oentrnX aTOrnatio ring lia# aig-. 
»|ip©arsd, ana rnrnmAism Fries CllSl-, ^ihmm^ 
tUTBM wuld have little tendencj to exist io this fo»» 
The failure of l,9-diK;et:liyl-3,8-d-liiyaroxydibenzofuran 
t© aa#t3fg© wm^tion ©onfortas vttt thm^ so^m* 
Thm mmQtion &t 3,4«dltij"ai»€>xydib®n,5ofttraii witli so€iitii 
sairtte and ammmiMm liti##® mrnmMmrn 
i» thM replacement of one of the %fi.W&xylB %!* €» 
mkmo g»Mp, fo exiJlsln this rm&tlm oe th# «s»e- tiasla it 
woiAd %# »«5« tlm% tfe# 
jls does a®t m&% a tolooklag. effect #3? timt t:h#r# Is s 
a©ubl0 hrnmmm tfc# a* mH S-posltione (lis). Si# • 
removal of the 'bromin© in the Buohei?eF- irtitetloR witti 2i-» 
bromo-2«xiydroxyditoensofuraii (p. 103) is tm at#sr€ with the 
asswptt&ns #f t IjoeA amd the bl#@ktRf #f 
a substltuelit tli the Imposition, flie iii l-brooo-g-
napiitliol is In the coupllnp: Ftaotlon with ^#li2S®i}i^ 
dlasonluia salts. Hie mecliaijlsms of tli# tw# .]Pme-ti#ii8 ar# 
believed to be similar* 
Soif© Possible Approaches to Bridglnjj mii€ 
Qhmm lis) liafi fiwn a literatu^ rev3«* ©f 
Cll3) Fries, Ann,, 4S4« ISl (1927). 
Cll4) Qo®bei^~a5d BaiSiKana^ Am, Shea. 8oe», BQ-» 2762 
C1938). 
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A tMM s#lii©t would ifiTOlv# the uae of ai-s«ia 
nM.&wMm» Sits e#mi.€ fe© rnmrnm t© tfe# €i».aldeiiyae "tor ttks 
MmmmaM, sat tto,# fii-aMehyde muX  ^ he .smbj©ct®4 
t© % beagsla e©»#t»iatloni 
Pd- CaCO: 
Weitstnfcoe*. (13.61 tranefomed 2,3*-dlaiaehya®Mfli®«y3, tot# 
phenanthra^«iao»s in 50 per mnt yield  ^mmmm ©f m. B#imolw 
0©iii.©agatloti fallowed by oxidation* 
Them i® mt tfe® prweiit ti*e l.ii#iif:fis4:Wit data c©iio#i»»» 
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41%©as6fupaii t® A©tli©3' fei-iiglag mmtlmm w&ldfe 
mm possible vlth blphenylc. mm to® ©wr t© 
fa,»a ©alf « few pliysio©^-elit*le«l a»a«wa«ats 
b##a md© cm aroensofuran. Br#tscher (117) and 
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fui?an, sl»g#^%lon spmtm CllSl, tfe© Mmmm sp-mWm 
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imve also hmn stat€i#a« Aa eleetroa 4iffraction 
(116) Weitzenbock  ^ !5ormtsh., 34, 193 (1913), See, also, 1 .^, ii, IMS OT12)J 47, 406 (1914). (117) Bret sellerH^r. fejg* Aetat g, UBf, ^929). (IIB) feyth® ana ¥&lla> • jr'•lyT^eC' Bog., S4, 3S30 Cl933)» Ill9| €liax'ls.®powlcii aad MXl. P0loaais®> A, 376 (1930) /"£. , S57 "^dig~lX§3"X J 7« (ISO) toa^elet aM Oiialx:, Mi* (1936)» ClSlI JoiMi, fraitg. *' fi'&SQ)« 
** X33 
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0f til# ©ft» mmm torimttvea ®f €iteeiii-@» 
'hav# satei.tte€ fi*o© IMs l^boratoir t® b® 
t®.st#4 .for aaalgftfi# astlon, alatteaw Ci ##»•>• lisw 
Bhmm some sttivltf • the mmpmn&s Umm 
hmri sttbmltted fOT testing brnm b#©ti ils%«€ iii a .@#rleg 
(11,1 wlitefe lt©t#i»eFel®8 sae& m& 
itib©tt2©tM©plieii©, ^©as©f«r&n, pli.#ftaiit!itridiiie a»4 ^«a©xtlii». 
Fark@r Cli) :i»ss tabulated the pMsMae«l©gI.#^al t&ts paftaia-
lug to til® «©^oaa4s «f tfc® SS s#fi0s,' 
aad e&ene/ <15) h&s pTmmt^ tli# tata m HB aaal>«?s Qf fS 
tp 106* t/i-tli "til# #feer mmhrnm et tli@ series 
vhleli lm*i® ttst«d t& ciat®' mm litt®4 is falsi® II« In 
tikiB' Itt&al d^se) Is tliat A©s© wfaisli 
-killM SO p#r mmt #f ^iaals Cwbit© ale®,)'. I&« 
dost is ttpre-siea. in terms milllgi?a»s of sabs'laiie# yer 
graa mt tootj of th.# aalaal* ^ 
^'Ttme tests tirere oarried out in tlie lafceratorles of Pafk®., 
Dsfis and Corapanj, Detroit, Michigan. 
Cl3S| MdQjf ^aa:iBaool.» 58« 1S§ {1936). S©«# .als.©, 
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